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E ſhould certainly be guilty of a 
groſs abſurdity if, in an age 
like the preſent, we were to enter into 
an elaborate definition of the advan- 
tages to be derived from the ſtudy of 
NATURAL HISTORY; the ancients re- 
commended i it as uſeful, inſtructive, and 
entertaining; and the moderns have ſo 
far purſued and cultivated this firſt of 
ſciences, that it is now admitted to be 
the ſource of univerſal inſtruction and 
knowledge; where every active mind 
may find ſubje&ts to amuſe and delight, 
and the artiſt a never failing field to en- 
rich his glowing nations 


It 


< 
- 
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1 would ms been adi if on 
ſuch a ſubje& a number of authors had 
not ſubmitted the produce of their obſer- 
vations and labour; many have written 
upon Natural Philoſophy, but the Comte 
de Burron ſtands eminently diſtin- 

guiſhed among them; he has entered 
into a minute inveſtigation, and drawn 
numberleſs facts from unwearied obſer- 
vations far beyond any other, and/this 
be has accompliſhed in a ſtile fully ac- 
cordant with the importance of' his ſub- 
zeA. Ray, Linnzus, Rheaumur, and 
other cotemporaries, deſerve much 
credit for their claſſing of animals, 
vegetables, Kc. but it was Buryron 
alone who entered into a' deſcription 
of their nature, habits, uſes, and pro- 
perties. In his Theory of the Earth 
he has diſplayed a wonderful ingenuity, 
and ſhewn the general order of nature 
with a maſterly hand, although he may 
be ſubject to ſome objetctions for pre- 
fering phyſical reaſonings on general 
"ws | 


U 1 


cauſes rather than allowing * 10 
have ariſen from ſupernatural agency, 
or the will of the Almighty; in this 
he has followed the example of all great 
Philoſophers, who ſeem, unwilling to 
admit that the formation of any part 
of the uniuerſe is beyond) gheir. com- 
probenſion. . 15 
As the peter Ws this 2 will bes 
ſpeak for themſelves we ſhall avoid un- 
neceſſary panegyric, hoping they vill 
have received no material injury in 
the following tranſlation; we ſhall, 
therefore, content aurſelues with ob- 
ſerving, that in our plan we have fol- 
lowed that adopted by the Comte him- 
ſelf in a latter edition, from which he 
exploded his long and minute treatiſes 
on anatomy and menſuration; though 
elegant and highly-finiſhed in themſelves 


7 they appeared to us of too abſtruſe 


and confined a nature for general eſti- 
mation, and which we could not have 
| =. into without almoſt doubling the 
| | expenes 
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e, a circumſtance we hadt to 
againſt for the advantage of thoſe of 
our readers to whom that part would 
5 been totally unintereſtin 
As to this edition we have little more 
to ſay ihan that every attention is 
paid to preſerve the ſpirit and accuracy 
of the Author, and that as it was our 
original deſign to give it every kind 
of embelliſhment in the power of en- 
graving and printing, the flattering 
patronage ve have received, in the early 


numbers, will render it impoſſible for us 


now to deviate in the ſmalleſt degree 


from that intention, it being the only 


means we have.' to ſhew our grati- 
tude to the public for their liberal 


encouragement. 
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THE THEORY OF THE BARTH. 
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NT eur the _ of the Earth, its r mo- 

tion, nor its external connections with 
is reſt of the univerſe pertain to our preſent 
inveſtigation. It is the | ſtructure of 


£65, 
ha. 


the globe, its compoſition, form, and manner 
of exiſtence which we propoſe to examine. 


The general hiſtory of the Earth ſhoulddoubt- 


Teſs precede that of its productions, as a ne- 
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and td Le cy et eat 
manners of animals, or to the culture and 
vegetation of plants belong not, perhaps, ſo 


"om — 


much to Natural Hiſtory, as to the general 
deductions drawn from the obſervations that 
have been made upon the different materials 
which compoſe the terreſtrial globe: as its 
heights, depthts, and inequalities of its form; 
the motion of the - ſea, the direction of 


the rapidity and effects of currents in the ocean, 
&c. This is the Hiſtory of Nature in its moſt 
ample extent, and theſe are. the operations by 

which every other effect is influenced and pro- 
duced. The theory of theſe effects conſti- 
tutes what may be termed a primary ſcience, 


upon which the exact knowledge of particular 
appearances as well as terreſtrial ſubſtances en- 


tirely depende. This deſcription of ſcience 


may fairly be conſidered as appertaining to 
phyſics; but does not all phyſical knowledge, 


in which no ſyſtem is te form 1785 ar” 
the Hiſtory of Nature? 

In a ſubject of great ö whoſe re- 
lative connections are difficult to trace, and 


where ſome facts are but partially known, and 


others uncertain and obſcure, it is more eaſy 
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to form a viſionary ſyſtem than to eſtabliſh a 
rational theory; thus it is that the Theory of 
the Earth has only hitherto been treated in a 

vague and hypothetical manner; I ſhall there- 

fore but ſlightly mention the ſingular notions of 

ſome authors who have written n * 

S 

+32, The: frft pats 1 ſhall allude toy de- 
| ſerves to be mentioned more for its ingenuity 
than its reaſonable ſolidity ; it is that of an 
Engliſh aſtronomer, (WIs TON) verſed in the 
ſyſtem of NRW TON, and an. enthuſiaſtic ad- 
mirer of his philoſophy ; convinced that every 
event which happens on the terreſtrial globe 
depends upon the motions of the ftars, he en- 
dieavours to prove, by the aſſiſtance of ma- 
thematical calculations, that the tail of a comet 
has produced AF alteration the earth has 
ever undergone. f 
The next is the Gn of; an a 
- theologician, (BuzNeT) 'whoſe brain was ſo 
heated with poetical viſions, that he imagined 
he had ſeen the creation of the | univerſe. 
After explaining what the earth was in its pri · 
mary ſtate when it ſprung from nothing; what 
changes were occaſioned by the deluge; what 
it e ee it is, chen aſſumes a pro- 
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phitic le; und predifts what will be its Nate 
after the deſtruction of the human race. + 
The third comes from a writer (Woop- 


WARD) certainly a better and more extenſive 
obſerver of nature than the two former, though 


little leſs irregular and confuſed- in his ideas; 
he explains the principal appearances of the 
globe, by an immenſe abyſs in the bowels of 
the earth, which in his opinion is nothing more 
than a thin cruſt that ſerves oe" to to the 
fluid it incloſes. 
| The whole of theſe ypo 
on unſtable foundations? have given no light 


upon the ſubject, the ideas being unconnected, 


the facts confuſed, and the whole confounded 


with a mixture of phyſic and fable; and con- 


ſequently have been adopted only by thoſe who 
implicitly believe opinions without inveſti- 


gation, and who, incapable of diſtinguiſhing 
probability, are more impreſſed with the won- 


ders of the marvellous then the relation of 


truth. 
What it weſhall alfay: on this fubject v will doubtleſs 


be leſs extraordinary, and appear unimportant, 


if put in compariſon | with the grand ſyſtems 


| Juſt mentioned, but it ſhould be remembered 


that it is an hiſtorian's ts not 
. | =) invent; 
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Invent; that no ſuf 
mitted upon ſubjects that depend upon facts and 
obſervation; that his imagination ought only 
to be exerciſed for the purpoſe of combining 
obſervations, rendering facts more general, 
and forming one connected whole, ſo as to 
preſent to the mind a diſtinct arrangement of 
clear ideas and probable conjectures; I ſay 
probable becauſe we muſt not expect to give 
exact demonſtration on this ſubject, that being 
confined to mathematical ſciences, while our 
knowledge in phyſics and natural hiſtory de- 
pends ſolely upon experience, and is confined 
to reaſoning upon inductions. 

In the hiſtory of the earth, we ſhall dere 
fore begin with thoſe facts that have been 
obtained from the experience of time, together 
with what we have collected by our own obſer. 
vations. 

This immenſe globe exhibits upon its Ar 
facs heights, depths, plains, ſeas, lakes, marſhes, 
rivers, caverns, gulphs, and volcanos; and upon 
the firſt view of theſe objects we cannot 
| diſcover in their diſpoſition either order or 
_ regularity, If we penetrate into its internal 
part, we ſhall there find metals, minerals, 
ſtones, bitumens, ſands, earths, waters, and 

matters 
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1 
chance, and without the ſmalleſt apparent 


deſign. Examining with a more ſtrict attention 


we diſcover ſunk mountains, caverns filled, 
rocks ſplit and broken, countries ſwallowed up, 


and new iſlands riſing from the ocean; we ſhall 
alſo perceive heavy ſubſtances placed above light 


hard bodies ſurrounded with ſoft; in 


ſhort we ſhall there find matter in every form, 
wet and dry, hot and cold, ſolid and brittle, 
mixed in ſuch a fort of confuſion as to leave 
room to compare them only to a maſs of rubbiſh 5 
and the ruins of a wrecked world. 


We inhabit theſe ruins n 22 2 
perfect ſecurity. The various generations of 


men, animals, and plants, ſucceed each other 
without interruption; the earth produces fully 


ſufficient for their ſuſtenance ; the ſea has its 
limits; its motions and the currents of air are = 
regulated by fixed laws: the returns of the 
ſeaſons are certain and regular; the ſeverity of 
the winter being conſtantly ſucceeded by the 


| beauties of the ſpring : every thing appears in 


order, and the earth, formerly a chaos, is now 


2 tranquil and delightful abode, where all is 


animated and regulated by ſuch an amazing 


| _ of Jour. and ne, as fills us 


7 with | 


? 
; 
8 
5 
3B 
* 
bes 
2 
1 
5 
LM 
1 
mn 
Wal 
get 
5 


- 3 f fe 2 5 8 PSY any 55 Ba . 
/ ETAL 0 oth 
. 


its weight bears with other planets; but this 
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with admiration, and elevates our minds with 
the moſt ſublime ideas of an fot and 


wonderful Creator. | 
Let us — ay concluſions 
upon the irregularities of the ſurface of the 


earth, nor the apparent diſorders in the interior 


parts, for we ſhall ſoon diſcover the utility, 


and even the neceſſity, of them; and, by con- 
ſidering them with a little attention, we ſhall 


perhaps find an order of which we had no 


conception, and a general connection that we 
could neither perceive nor comprehend, by a 
Might examination: but in fact, our knowledge 


on this ſubject muſt always be confined. 


There are many parts of the ſurface of the 
globe with which we are entirely unacquainted, 


and have but partial ideas of the bottom of 
the ſea, which in many places we have not. 
been able to fathom. We can only penetrate 
into the coat of the earth; the greateſt caverns 


and the deepeſt mines do not deſcend above the 


eighth thouſandth part of its diameter, we can 
therefore judge only of the external and mere 


| ſuperficial part; we know, indeed, that bulk 


for bulk the earth weighs- four times heavier 
than the ſun, and we alſo know the proportion - 


S vourron's 

is 83 relative eſtimation; we have no 
certain ſtandard nor proportion; we are ſo 
intirely ignorant of the real weight of the ma- 

terials, that the internal part of the globe may 
be a void ſpace, or compoſed of matter a 
thouſand times heavier than gold, nor is there 
any method to make further diſcoveries on this 
ſubject; and it is with the greateſt difficulty 
any rational conjectures can be formed thereon. - 
WMe muſt therefore confine: ourſelves to a2 
correct examination and deſcription of the 
ſurface of the earth, and to thoſe trifling depths - 
to which we have been enabled to penetrate. 
The firſt, object which preſents itſelf is that 
immenſe. quantity of water which covers the 
greateſt part of the globe; this water always 

level, and conſtantly tending to equilibrium 
and reſt ;: nevertheleſs it is. kept in at 
agitation by a powerful agent, which oppoſing 
its natural tranquility impreſſes it with a re- 
gular periodical motion, alternately raifing and 

depreſſing its waves, producing a vibration in 

the total maſs, by diſturbing the whole body 

to the greateſt depths. This motion we know 
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WP i. df ita: G5. CH 2 
By an examination 3 
ſea, we diſcover that to be fully as irregular 
as the ſurface of the earth; we there find. 
hills and vallies, plains and cavities, rocks and 
ſails of every. kind; we ſhall perceive that 
eee vaſt mountains 
whoſe foundations are at wo: — of the 
eee, nearly ann level wich ”_ ſur- 
run contrary to the general movement: they 
ſometimes run in the ſame direction, at others 
their motions are retrograde, but neyer ex- 
ceeding their bounds, which appear to he as 
fixed and invariable as thoſe which conſine the 


| rivers: of the earth · In one part we meet 


uwith tempeſtuous regions, where the winds 
blow with irreſiſtible fury ; where the ſea and 
the heavens, equally agitated, join in contact 
with each other, are mixed and confounded in 
the general ſhock ; in others, violent inteſtine 
motions, tumultuous fwellings, water-ſpouts, 
C ctraordinary agitations, cauſed by vol- 
canos, eee, ee a conſiderable 
depth under water, yet Vomit fire from the 
. C midſt 
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2 thick vapour, compoſed of water, ſulphur, 
and bitumen. Further we perceive dreadful 
gulphs or whirlpools, which ſeem to attract 
veſſels merely to ſwallow them up. On the 
other hand, we diſcover immenſe regions, to- 


tally oppoſite in their natures, always calm and 
tranquil, yet equally dangerous; where the 
vinds never ex ert their power, where the art 


nm eyes ane thi: 
northern or ſouthern extremities of the globe, 


we there perceive enormous flakes of ice ſe- 


advancing like huge mountains into tran 
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Excluſive of theſe aka heel the i 
. ig bogs, 


almoſt innumerable in numbers and variety. 
Some of them covered with light ſcales move 
with aftoniſhing celerity; 2 


thick ſhells wy; heavily along, 
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"is raiſe and fuppart- themſelves in the air, 
and fly to conſiderable diſtances; while there 
who live and die immoveably fixed to the ſame 
rock: every ſpecies, however, find abundance 
of food in this their native element. The 
bottom of the ſea and the ſhelving ſides of 
the various rocks, produce great abundance of 
plants and moſſes of different kinds; its ſoil is 
compoſed of fand, gravel, rocks and ſhells; in 
ſome parts a fine clay, in others a ſolid earth, 
r 
the land which we inhabit. 
r What 
prodigious differences do we find in different 
climates? What a variety of foils? What 
Inequalities in the ſurface ? but upon a minute 
and attentive obſervation we ſhall find the 
greateſt chains of mountains are nearer , the 
_ . equator than the poles; that in the Old Con- 
| tinent their direction is more from the eaſt to 
welt than from the north to ſouth, and that on 


- the contrary in the new world they extend more 


from north to ſouth than from eaſt to weſt ; but 
what is ſtill more remarkable, the form and 
| direction of thoſe mountains, whoſe appearance 
is ſo very irregular, correſpond ſo directly that 

De the 


% 2% 


r . 
4 Vail 4 — 1 © 
_ — * 23939 4 3 


— yy 


„ 
n 


* 
r 


mm 
3 2 


" 5 
* 


z 2 
mne 
we gy 


1. 


as 
. — 
* . th ty 


D 
Se eee eee 


many of chem are entire Mt ly extinct tin; that ſome ne 


3 they are curated by's fall 
valley or an extenſive plain. I have alſo ob- 
Served chat oppoſite hills are nearly of the fame 
and that in general moumtains occupy 

the -midite of "continents, iſlands, and pro- 
montories, Yen e e eee 
in Rillowing — einern 
— have likewiſe found that they are al- 
moſt always perpendicular with thoſe of the 
ee ico whictrthey empty themſebves ; and 
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"rocks, marble, and other hard ſtones, or by 
ee and fänd which has accumulsted by be 


Waters from the ſea, or deen brought down 
by che rivers; and J obſerve that 
e dy an arm of che ſea, are 
compoſed of ſimilar materials, and the beds 
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puts, and ha | dir eee frequently 


mous quantity of water from a number of 
-probably diſcharging by ſubterraneous paſlages 
; eee eee 5 
been long inhabited are eaſily diſtingu 
from thoſe new countries, here the Ge 
be e ns where dhe rivers are full 


422550 with water, eee | 
and where every ſpot upon which a tree will 
grow is covered with uncultivated-woods. | 
Purſuing our examination in a more ex- 
tenſtve view, we ſind that the upper ſtrata, that 
ſurrounds the globe, is univerſally the ſame. 
That this ſubſtance which — | 
rr regetables, 
is nothing but a compoſition: of decayed 2ni- 
mal and vegetable bodies reduced into ſuch 
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is not diſtinguiſhable, or penetrati ing a little fur- 
None, argol, ſhells, marble, gravel, chalk, &c. 

Theſe beds are always parallel to each other 

and of the fame thickneſs throughout their 


whole extent. In neighbouring hills beds of 
the ſame materials are invariably found upon the 
fame levels, though the hills are ſeparated by 
deep and extenſive intervals. All beds of earth, 
even the moſt ſolid ftrata, as rocks, quarries 
of marble &e. are uniformly divided by per- 
pendicular fiſſures; it is the ſame in the largeſt 

| as well as ſmalleſt depths, and appears a __ 
which nature invariably purſues. 74 


In the very bowels of the earth, on the tops 


of mountains, and even the moſt remote parts 
from the ſea, ſhells, ſkeletons of fiſhes, marine 
plants, &c. are frequently found; and theſe 
ſhells, fiſhes, and plants, are 1 — ſimilar 
to thoſe which exiſt in the ocean. There are 
a prodigious quantity of petrified ſhells: to be 
met with in an infinity of places, not only 
incloſed in rocks, maſſes of marble, lime- 
ſtone, as well as in earths and clays, but are 
actually incorporated and filled with the very 
ſubſtance which ſurrounds them. In ſhort I 
find myſelf convinced, by repeated obſervations, 
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; that marbles, ſtones, chalks, males, clay, fand;: 


and almoſt all terreſtrial ſubſtances, wherever 


other ſubſtances the productions of the ſea. 


Theſe facts being enumerated, let us now 


ſee what reaſonable concluſions are to be draun 
from them. x 
The a and en which kive: ; 
happened to the earth in the ſpace of the laſt 


to or three thouſand years are very inconſider- 


able indeed when compared with thoſe important 
revolutions which muſt have taken place in 
thoſe ages which immediately followed the 
creation; for as all terreſtrial ſubſtances could 
only acquire ſolidity by the continued action of 
_ gravity, it would be eaſy to demonſtrate that 
the ſurface of the earth was much ſofter at firſt 
than it is at preſent, and conſequently the ſame 
cauſes which now produce but . ſlight and 
almoſt imperceptible changes during many 
ages, would then effect great revolutions in a 
very ſhort ſpace. It appears to be a certain 
fact, that the earth which we now inhabit, and 
even the tops of the higheſt mountains were for- 
merly covered with the fea, for ſhells and 
other marine productions are frequently found 
in almoſt: every part; it appears alſo that the 


i water remained a conſiderable time on the 
. have been diſcovered ſuch prodigious banks of 
„ | ſhells chat it is impoſſible fo great a multitude 
fact ſeems likewiſe to prove, that although the 
materials which compoſed the ſurface of the 
earth were then in a ſtate of ſoftneſs that ren- 
dered them eaſy to be diſunited, moved and 
tranſported by the waters, yet that theſe re- 
movals were not made at once; they muſt in- 
deed have been ſucceſſive, gradual, and by de- 
grees, becauſe theſe kind of ſea- productions 
are frequently met with more than a thouſand 
feet below the ſurface, and ſuch a conſiderable 
thickneſs of earth and ſtone could not have 
accumulated but by the length of time. If 
| : ſea, and tranſported over all the earth; beſides 
3 | the difficulty of eſtabliſhing this ſuppoſition, it 
| j is evident, that as we find ſhells incorpo- 
rated in marble and in the rocks of the higheſt 
mountains, we muſt likewiſe ſuppoſe that al! 
| theſe marbles and rocks were formed at the 
ume time, and that too at the very inſtant of 
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great revolution chere were neither inge 


is, marble, nor rocks, nor clays, nor matters of 
| any kind ſimilar to thoſe we are at preſent ac - 


quainted with, as they almoſt all contain ſhells: 


and other productions of the ſea. Beſides, at 


the time of the deluge the earth muſt have 
acquired a conſiderable degree of ſolidity, from 


the action of gravity, for more than ſixteen 
centuries, and conſequently it does not appear 


poſſible that the waters, during the ſhort time 
the deluge laſtec, mould have overturned and 
diſſolved its ſurface to the greateſt depths we 
have ſince been enabled to penetrate. 
But without dwelling longer on this point, 
which ſhall hereafter be more amply diſcuſled, 
I ſhall confine myſelf to well-known obſerva- 
tions and eſtabliſhed facts. There is no doubt 
but that the waters of the ſea at ſome period 


covered and remained for ages upon that part 
of the globe which is now known to be dry 
land; and conſequently the whole continents 


of Aſia, Europe, Africa, and America, were 
then the bottom of an ocean abounding with 
ſimilar productions to thoſe which the ſea at 
preſent contains: it is equally certain that the 
different ſtrata which compoſe the earth are 
parallel and horizontal, *. it is evident their 
vol. I. „ I 
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being in this ſituation is the operation of : 
the waters which have collected and ac- 
cumulated by degrees the different materials, 
water itſelf always aſſumes. We obſerve 
that the poſition | of ſtrata is almoſt uni- 
verſally horizontal: in plains it is exactly 
ſo, and it is e in Ae they 
are inclined to the horizon; from their 
having been originally formed by a ſediment 
depoſited upon an inclined baſe. Now 1 
by degrees, and not all at once, by any revo- 
lution whatever, becauſe ſtrata compoſed of 
heavy materials are very frequently found placed 
above light ones, which could not be, if, as 
ſome authors aſſert, the whole had been mixed 
with the waters at the time of the deluge, and 
afterwards precipitated; in that caſe every 
thing muſt have had a very different appear- 
ance to that which now exiſts. The heavieſt 
bodies would have deſcended firſt, and each 
particular ſtratum would have been arranged 
age to its weight and ſpecific gravity, 
and we ſhould not ſee ſolid roeks or metals 
hom light- land ele eee 
under oa. ri 5 
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We ſhould alſa pay attention to anochen 


circumſtance; it confirms hat we have faid. 

on the formation of the ſtrata; no other cauſe 
than the motions and ſediments of water could 
poſſibly produce ſo. regular a poſition of it, for 


the higheſt mountains are compoſed of parallel 
ſtrata as well as the loweſt plains, and therefore 
we cannot attribute the origin and formation 
of mountains to the ſhocks, of earthquakes, or 


_ eruptions. of volcanos. The ſmall eminences 
which are ſometimes raiſed by volcanos or con- 


vulſiye motions, of the earth are not by any 
means compoſed of parallel ſtrata, they are a 


mere diſordered heap of matters thrown con- 


fuſedly together; but the horizontal and parallel 
poſition of the ſtrata, muſt, neceſſarily procged 
from the operations of a conſtant cauſe and. 
motion always regulated and irate. in * 
ſame uniform manner. 5 

From repeated obſervations, and theſe in- 
contraventitile. facts, we are convinced that the 
dry part of the globe, which is now habitable, 


| has remained for a long time under the waters 
of the ſea, and conſequently this earth under- 


went the ſame fluctuations and changes which ; 


che bottom of the ocean is at preſent actually 
ne To diſcover therefore what for- 


. merly 


20 vorrons 


CT 
nov paſſes at the bottom of the ſea; and from 
thence we ſhall ſoon be enabled to draw ra- 


tional concluſions with regard to the externat 


1 a internal phy of that NO 
Fes the creation the ſea hab confiatalh 
been ſubject to a regular flux and reflux : this 
motion, which raiſes and falls the waters twice 
| in every twenty-four hours, is principally occa- 
 fioned by the action of the moon, and is much 
greater under the equator than in any other 
climates. The earth performs a rapid motion 
on its axis, and conſequently has a centrifugal 
force, which is ao the greateſt at the equator ; 
this latter, independent of actual obſervation, 
proves that the earth is not perfectly ſpherical, 
blut chat it muſt be more elevated under che 
equator than at the poles. e £9) | 
From theſe combine da e Ind 
flowing of the tides, and the motion of the 
earth, we may fairly conclude, that although 
the earth was a perfect ſphere in its original 
form, yet its diurnal motion, together with the 
* rr p een e eee _ 
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ſhells, &c. from other climes, and there de- 
poſiting of them. Agreeable to this idea the 
greateſt irregularities muſt be found, and, in 


Fact, are found near the equator. Beſides; 


this motion of the tides is made by dum | 
alternatives, and been repeated, without in- 


| terruption, from the commencement. of time, 
| is It not natural to imagine, that each time the 


tide flows the water carries a ſmall quantity 
of matter from one place to ariother, which 
may fall to the bottom like a ſediment, and 
form thoſe parallel and horizontal ſtrata which 
are every where to be met with ? for the 
| whole motion of the water, in the flux and re- 
flux being horizontal, the matters carried away 
with them will naturally be depoſued in the 
| fame parallel direction. | 

But to this it may be ſaid, tide as the flux 


and reflux of the waters are equal and regu- 
larly ſucceed, the two motions would counter- 
poiſe each other, and the matters brought by 


the flux would be returned by the reflux, and 
of courſe this cauſe of the formation of the 
ftrata muſt be chimerical ; that the bottom of 


the ſea could not experience any material al- 
teration by two uniform motions, wherein the 
effects of the one would be regularly deſtroyed 


by 


= Me bat 
„ RET 


0 | + E _ BUFFON'S ral | 
| 1 by the other, much leſs conld they change the 
13 original form by the produdtion of heights and 
1 ine qualities. 
. To which it may be e that the 


alternate motions of the waters are not equal, 
the ſea having a conſtant motion from the eaſt 
. to the weſt ; beſides, the agitations, cauſed by 
the winds, oppoſes and preſents the equality 
of the tides, | It will alſo be admitted that by 
every. motion of which the ſea is ſuſceptible, 
particles of earth and other matters will be car- 
ried from one place and depoſited in another; 
and theſe collections will neceſſarily aſſume the 
form of horizontal and parallel ſtrata, from the 
various combinations of the motions of the 
ſea always tending to move the earth, and to 
level theſe materials wherever they fall in the 
: form of a ſediment. But this objection is 
| | eaſily obviated by the well-kncwn fact, that 
upon all coaſts, bordering the ſea, where the 
ebbing and flowing of the tide is obſerved, the 
flux conſtantly brings in a number of things 
which the reflux does not carry back, There 
are many places upon which the ſea inſenſibly 
gains and gradually covers over, while there 
are others from which it recedes, narrowing as 
it were its * by een earth, ſands, 
” ſhells 
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hells, &c. which naturally take an horizontal” | 
_ poſition; theſe matters accumulate by degrees 


in the courſe of time, and being raiſed to a 


certain point gradually exclude the water, and 
ſo become part of the dry land for ever after. 

But not to leave any doubt upon this impor- 
tant point, let us ſtrictly examine into the poſ- 


ſibility of a mountain's being formed at the 


bottom of the ſea by the motions and ſediments 


of the waters. It is certain that on a coaſt 
vhich the ſea beats with violence during the 
agitation of its flow, that every wave muſt 


carry off ſome part of the earth; for wherever 
the ſea is bounded by rocks, it is a plain fact, | 
that the water by degrees wears away thoſe 
rocks, and conſequently carries away ſmall 

particles every time the waves retire; theſe 
particles of earth and ſtone will neceſſarily be 


tranſported to ſome diſtance, and being arrived 
where the agitation of the water is abated, and 
left to their own weight, they precipitate to the 


bottom -in form of a ſediment, and there form 
a firſt ſtratum either -horizontal or inclined ac- 


_ cording to the poſition of the ſurface upon 


which they fall; this will ſhortly be covered 


by a ſimilar ſtratum produced by the ſame cauſe, 


and thus will a eonſiderable quantity of matter 


vorrow's 


BY 


be almoſt * colleied together, and the! 
Rrata of which will be placed parallel to each 


ather. 


This maſs will continue to encreaſe by new 


ſediments, and by gradually accumulating, in 


the courſe of time become a mountain at the 
bottom of the ſea, exactly ſimilar to thoſe we. 


ee on dry land, both, as to er form aud 


ſhells in this part of the ſea where we have 


ſuppoſed this depoſit to be made, they will be. 
filled and covered with the ſediment, and. i in- 


orated in the depoſited matter, making a 


part of the. whole maſs, and they will be found. 


' to. the time they had been there [depoſited ; 


thoſe that lay at the bottom previous to the 


formation of the firſt ſtratum, will be found in 
the loweſt, and ſo according to the time of 


8 ge" hap ths hon: ©. * 


particular places, i is troubled. by the agitation 
of the water, there will neceſſarily enſue, in 
the ſame manner, a removal of earth, ſhells, 
and other matters, from the troubled to other 


. for we are An 
| the 


in the parts of the mountain according 
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the greateſt depths they deſcend, i. e. 20 fa- 
thom, the bottom of the ſea is fo troubled by 
the agitation of the waters that the mud and 
ſhells are carried to conſiderable diſtances 
conſequently tranſportations of this kind are 
made in every part of the ſea, and this matter 
falling muſt form eminences, compoſed like 
our mountains, and in every reſpect ſimilar; 
| therefore the flux and reflux, by the winds, the 
currents, and all the motions of the water, 
muſt inevitably create inequalities at the bot- 
tom of the ſea. | 
Nor muſt we ing <a e 
cannot be tranſported to great diftances, be- 
cauſe we daily fee grain, and other productions of 
the Eaſt and Weſt Indies, arriving on our own 
coaſts v. It is true theſe bodies are ſpecifically 
lighter than water, whereas the ſubſtances of 
which we have been ſpeaking are ſpecifically 
heavier, but, however, being reduced to an im- 
| palpable powder, they may be ſuſtained a long 
/ WITT 
ſiderable diſtances. _. 

It has been ſuppoſed that the fea is nos 
— boat cocky if Bk way 
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deep, ws agitations produced by the winds 
and tides; but it ſhould be recollected that the 
PE "whole maſs, however deep, is put in motion 
by the tides, and that in a liquid globe this 
- motion would be communicated to the very. 
centre; that the power which produces the 
flux and reflux is a penetrating force, which 
Acts proportionably upon every particle of its 
| maſs, ſo that we can determine by calculation 
the quantity of its force at different depths; 
but in ſhort, this point is fo certain that it 
= cannot be conteſted but by 1 * evi- 
dence of reaſon. 
Therefore, we cannot poſſibly have the leaſt 
doubt that the tides, the winds, and every other 
cauſe which agitates the ſea, muſt produce 
eminences and inequalities at the bottom, and 
theſe heights muſt ever be compoſed of ho- 
tixontal or equally inclined ſtrata, Theſe 
become hills, which will riſe in ſituations ſimilar 
to the waves that produce them; and if there 
is a long extent of ſoil, they will continue to 
augment by degrees; ſo that in courſe of tine 
they will form a vaſt chain' of mountains. 
Being formed into mountains they become 
an obſtacle to and interrupt the common mo- 
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tion of the ſea, producing, at the ſame time, 
ether motions which are generally called cur- 


rents. Between two neighbouring heights at 
the bottom of the ſea a current will neceſſarily 
be formed which will follow their common 

direction, and, like a river, form a channel, 


| whoſe angles will be alternatively oppoſite - 
during the whole extent of its courſe. Theſe 


heights will be continually increaſing, being 


ſubject only to the motion of the flux, for the 


waters, during the flow, will leave the common 
ſediment upon their ridges; and thoſe waters 
which are impelled by the current will force 
along with them, to great diſtances, thoſe 


matters which would be depoſited between 
both, at the ſame time hollowing out a valley 


with correſponding angles at their foundation, 
By the effects of theſe motions and ſediments 


the bottom of the ſea, although originally 


ſmooth, muſt become unequal, and abounding 
with hills and chains of mountains, as we find 
it at preſent, The ſoft materials of which the 
eminences are originally compoſed will harden 
by degrees with their own weight; ſome form- 


Ing parts purely angular, produce hills of 


clay; others, conſiſting of ſandy and cryſtalline 
parton, compoſe thoſe enormous maſles of 
E 2 = 4 
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tab Sint bom whence cryſtal and other 
precious ſtones are extracted; thoſe formed 
with ſtony particles, mixed with ſhells, form 
thoſe of lime-ſtone and marble, wherein we 
daily meet with ſhells incorporated ; and others, 
_ - compounded of matter more ſhelly, united 
with pure earth, compoſe all our beds of 
marle and chalk. All theſe ſubſtances are 
placed in regular beds, and all contain hetero- 


ing to the relation of their ſpecific weights ; the 
lighteft ſhells in chalk, and the heavieſt in clay 
and lime-ſtone : theſe ſhells are invariably 
| filled with the matter in which they have been 


incloſed, whether ſtones or earth; an inconteſti- 


ble proof that they have been tranſported with 
the matter that fills and ſurrounds them, and 
tat this matter was at that time in an im- 
palpable powder. In ſhort, all thoſe ſubſtances 

whoſe horizontal ſituations have been eſtabliſned 
by the level of the waters of the ſea, will con- 
ſtantly preſerve their original poſition. 
But here it may be obſerved, that moſt hills, 
whoſe ſummits conſiſt of ſolid rock, ftone, or 
marble, are formed upon ſmall eminences of 
much lighter materials, ſuch for inſtance as 
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clay, or ftrata of ſand, which we commonly 


find extended over the neighbouring plains; 


upon which it may be aſked, how, if the fore- 
going theory be juſt, this ſeemingly contra- 
dictory arrangement happens? To me this 
phenomenon appears to be very eafy and na- 
turally explained. The waters at firſt act upon 


the upper ftratum of coaſts, or bottom of the 


ſea, which commonly conſiſts of clay or ſand, 
and having tranſported this, and depoſited the 
ſediment, it of courſe compoſes ſmall emi- 
nences, which form a baſe for the more heavy 
particles to reſt upon. Having removed the 
lighter ſubſtances, it operates upon the more 
heavy, and by conſtant attrition reduces them 
to an impalpable powder, which it conveys to 
ſtony particles, in the courſe of time, form thoſe 
ſolid rocks and quarries which we now find 


upon the tops of hills and mountains. It is 


not unlikely that as theſe particles are much 


| heavier than ſand or clay, that they were for- 
merly a conſiderable depth under a ftrata of 


that kind, and now owe their high ſituations to 


| having been laft raiſed up and tranſported by 
the motion of the water, 


To. 
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Too confirm what we here aſſert, let us more 
cloſely inveſtigate the ſituation of thoſe mate- 
rials which compoſe the ſuperficial outer part 
of the globe, indeed the only part with which 
we have any knowledge. The different beds of 
ſtrata in ſtone quarries are almoſt all hori- 
zontal, or regularly-inclined ; thoſe whoſe 
foundations are on clays or other ſolid matters 
are clearly horizontal, eſpecially in plains. 
The quarries wherein we find flint, or browniſh 
grey free-ſtone, in detached portions, have a leſs 
regular poſition, but even in thoſe the uni- 
formity of nature plainly appears, for the 
horizontal or regularly-inclined ſtrata is appa- * | 
rent in quarries where theſe ſtones are found 
in great maſſes, This poſition is univerſal, ex- 
cept in quarries where flint and brown free- 
ſtone are found in ſmall detached portions, 
the formation of which we ſhall prove to have 
been poſterior to thoſe we have juſt been 
treating of; for granate, vitrifiable ſand, argol, 
- marble, calcarious ſtone, chalk, and marles, 
are always depoſited in parallel ſtrata, hori- 
zontally or equally-inclined ; the original for- 
mation of theſe are eaſily diſcovered, for the 
ſtrata are exactly horizontal and very thin, and 
- are arranged above each other like the leaves 
LE - of 
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of 4 book; Beds of Hand, ſoft and hard clay, 
chalk, and ſhells, are alſo either horizontal or 
regularly-inclined. , Strata of every kind pre- 
ſerves the ſame thickneſs throughout its whole 
extent, which often occupies the ſpace of many 
miles, and might be traced ſtill farther by cloſe 
and exact obſervations, . In a word, the ma- 
terials of the globe, as far as mankind have 
been enabled to penetrate, are arranged in an 
uniform poſition, and are exactly ſimilar. 
The ſtrata of ſand and gravel which have 
been waſhed down from mountains muſt in 
ſome meaſure be excepted; in vallies they are 
ſometimes of a conſiderable extent, and are 
generally placed under the firſt ſtrata of the 
cearth; in plains, they are as even as the moſt 
ancient and interior ſtrata, but near the bottom 
and upon the ridges of hills they are inclined, 
and follow the inclination of the ground upon 
which they have flowed. Theſe being formed 
by rivers and rivulets, which are conſtantly in 
vallies changing their beds, and dragging theſe 
ſands and gravel with them, they are of courſe 
very numerous. A ſmall rivulet flowing from 

the neighbouring heights, in the courſe of time, | 
will be ſufficient to cover a very ſpacious ' 
valley with a ftrata of ſand and gravel; andT 
| 155 | 0 


bn 
baſe, as well as the upper ftratum was hard 


clay, that above the ſource of the rivulet the 


clay is found immediately under the vegetable 
| foil, and below it there is the thickneſs of 
a foot of ſand upon the clay and which extends 
itſelf to a conſiderable diſtance. Theſe ftratas 
formed by rivers are not very, ancient, and are 
eaſily diſcovered by the inequality of their 
thickneſs, which is conſtantly varying, while 
the ancient ſtrata preſerves the ſame dimenſions 
throughout; they are alſo to be known by the 
matter itſelf, which bears evident marks of 
motion of the water. The ſame may be faid 
of the turf and periſhed vegetables which are 
found below the firſt ſtrata of earth in marſhy 
grounds; they cannot be conſidered as ancient 
but entirely produced by ſucceſſive heaps of 
| decayed trees and other plants. Nor are the 
NE NC eee eee p eee 
waters 2 rivers, An e 
ſo horizontal, nor equally-inclined, as the ſtrata 
anciently produced by the regular motions of 
the fea. In the ee 
n, 
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Solna meet vim river but 3 ever 
ken and ee legal 3 ee in ths an- 
_ cient ſtrata there are no river ſhells; the ſea 
ſhells are in great quantities, well preſerved, 
and all placed in the ſame manner, having been 
tranſported at the ſame time and by the ſame 
cauſe. How are we to account for this aſto- 
niſhing regularity? Inſtead of regular ſtrata 
why do we not meet with the matters that 
all kind of order? Why are not rocks, 
marbles, clays, marles, &c. variouſſy diſ- 
perſed, or joined by irregular or vertical ſtrata? 
Why are not the | heavieſt bodies - uniformly 
found placed beneath the lighteſt ? It is eaſy 
to perceive. that this uniformity of nature, this 
organization of earth, this connection of dif- 
ferent materials, by parallel ſtrata, without re- 
ſpect to their weights, could only be produced 
by a. cauſe as powerful and conſtant as the 
motion of the ſea, whether occaſioned by the 
regular winds, or by chat of the flux and re- 
flux, &c. 
Theſe cauſes at with exeater ow — 
| hn dee, than in other climates, for there 
the winds are more regular and the tides run 
VOL, I. F higher 
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higher; the moſt extenſive chains of mountains 
Africa nog gh the: — \ 


and ſtretch to conſiderable diſtances 
-oceans The mountains of Europe 
and Ae, hien extend Spain to China- 
as thoſe of South Amerioa and 


rn 


pariſon” witk thoſe of the Southern 
countries. Beſides, there are very few iſlands 
in the ee eee whereas in the torrid 


It is therefore eint duke: tie pn iöous 
of mountains which run from the Weſt 
to the Eaſt in the old continent, and from the 
North to the South in the new, muſt have 
been produced by the motion of the 
tides; but the origin of all the inferior moun- 
tains muſt be attributed to the particular mo- 
tions of currents, occaſtoned by the winds 
ions of the ſea: they 


* 


_— of nn en Ae _ winds 
change the regular coarſe of: the tides and 
compel them to-flow-in-every:poflible'direc- 
tion: it is therefore not in the leaſt aſtoniſſi- 
ing that we ſhould ſee conſiderable eminences 
whoſe courſes have no determined direction. 


But it is ſufficient for our preſent purpoſe to 
have demonſtrated that mountains are not the 


ene earthquakes, or other accidental 
uſes, but that they are the effects reſulting 
| from the general order of nature, both as to 
their organization, and the poſition of the ma- 
terials of which they are compoſed. | _ 
But how has it happened that this earth 
which we and our anceſtors have inha- 
bited for ages, which, from time imme- 
morial, has been an immenſe continent, dry 
and removed from the reach of the waters, 
ſhould, if formerly, the bottom of the ocean 
be actually larger than all the waters, and 
raiſed to ſuch a height as to be diſtinctly ſepa- 
rated from them? Having remained ſo long on 
the earth why have the waters now abandoned 
it? "VERO accident, what cauſe could produce 
Oo ſo 
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ſo- 1 it poſſible to conceive 


_ RIG effect? W An e 0. 5 
Theſe queſtions are > telt e be vids 


e the facts are certain and incontrovertible, 


the exact manner in which they happened may 
remain unknown, without prejudicing : the 
concluſions that may be drawn from them 3 
nevertheleſs by a little refle&tion we ſhall find 
at leaſt plauſible reaſons. for theſe changes. 


We daily obſerve the ſea gaining ground on 


ſome coaſts, and loſing it on others; we know 


that the ocean has a continued regular motion 


from eaſt to weſt; that it makes loud and 
violent efforts againſt the low lands and rocks. 
which confine it; that there are whole pro- 


vinces which human induſtry can hardly ſecure 
from the rage of the ſea; but there are in- 


ſtances of iſlands riſing aboye, and others being 


ſunk under the waters. Hiſtory ſpeaks of much 
greater deluges and inundations. Ought not 
this to incline us to believe that the ſurface of the 
earth has undergone great revolutions, and 


that the ſea may have quitted the greateſt 
part of the earth which it formerly covered? 
Let us but ſuppoſe that the old and new worlds 
were peels but one continent, and that the 
1 21 . Atlantis 
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Atlantis of Plato, was ſunk by a violent earth-. 
quake: the natural conſequence would be, that 
the ſea would neceſſarily have flowed in from all 
ſides, and formed what is now called the Atlantic 
Ocean, leaving vaſt continents dry, and poſ- 
ſibly thoſe which we now inhabit. This 
revolution therefore might be made of a ſud- 
den by the opening of ſome vaſt cavern; in 
the interior part of the globe, which an uni- 
verſal deluge muſt inevitably ſucceed: or poſ- 
ſibly this change was not effected at once 
but required a length of time, which I am 
rather inclined to think: however theſe con- 
jectures may be, it is certain the revolution 
has occurred, and in my opinion very natu- 
rally, for to judge of the future, as well as the 
paſt, we muſt carefully attend to what daily 
happens before our eyes. It is a fact clearly 
eſtabliſhed by repeated obſervations of travel- 
lers that the ocean has a conſtant motion from 
the eaſt to weſt; this motion, like the trade 
winds, is not only felt between the tropics 
but alſo throughout the temperate climates, 
and as near the poles as navigators have gone; 
of courſe the Pacific Ocean makes a con- 
tinual effort againſt the coaſts of Tartary, 


my — hkd 


alone is ſufficient to prone the poſſibility of 
ge of earth into ſea, and ſea into 


land; If in fact, ſuch are the effects of the 


very reaſonably ſuppoſe that Aſia and the eaſt- 
tern continent are the oldeſt countries in the 
world, and that” ne and bart f 


N 


tinents, as 6 Brieaing | ey Fog Alas 


ratania, &c. are of a more modern date? 
Boch hiſtory and phyſies agree in g 


There are, however, many other cauſes 
which concur with the continual motion of the 


6 


there are lands lower than 
fended from it by an iſthmus of rocks, or 
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on the eaſt and loſe it on the weſt; and this 
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of. vba ocean. Beſdes are — mountains 
daily decreaſing by the rains which looſens the 
earth, and carries it don into the vallies? it 


is alſo well known that floods waſh the earth 


vey it into the ſea. By theſe means the bottom 


of the ſea is filling up by degrees, the ſurface 


of the earth lowering to a level, and nothing 
but time is neceflary for the ſea's luccelively 


| changing places with the earth. 


E flake mad 
ſtand above our comprehenſion; of thoſe con- 
vulſions of nature, whoſe leaſt effects would be 


fatal to the world; the near approach of a 


comet, the abſcence of the moon, the intro- 
on which it is eaſy to give ſcope to the ima« 


gination. Such cauſes would produce any 


effect we choſe, and from a ſingle hypotheſis 
of this nature, a thouſand phyſical romances 
might be drawn, and which the authors might 
term the Theory of the Earth. As hiſtorians 


we 2 theſe vairy {peculations3: they are 


of 


4 0 


of the univerſe, in which our globe, like a. 


particle of forſaken matter, eſcapes our obſer- 
vation and is no longer an object worthy re- 
take the earth as it is, cloſely obſerving . every 


from what exiſts at preſent ; in other reſpects 


we ought not to be affected by cauſes which 


; ſeldom and whoſe effects are always 
ſudden and violent; they do not occur in the 
common courſe of nature; but effects which 

each other without interruption, and operations 


that are conſtant, rn 
of our reaſoning. ; 
a 66 > Fs HARE h 
will combine particular effects with general 
cauſes, and give a detail of facts which will 
render apparent, and explain the different 
changes that the earth has undergone, whether 
by che irruption of the ſea upon the land, or 
by retiring from that "which, it had formerly 
covered. 

The reel: irruption was day that 
— gave riſe to the Mediterranean ſea. 
Tue ocean flowed through a narrow channel 
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between two promontories with great rapidity, 
and then forms a vaſt ſea, which, without in- 
_ cluding the Black ſea, is about ſeven times 


| larger than the kingdom of France. Its mo- 


* 


tion through the ſtraits of Gibraltar is con- 


trary to all other ſtraits, for the general mo- 
tion of the ſea is from eaſt to weſt, but in 
that alone it is from the weſt to the eaſt, 
which proves that the Mediterranean ſea is not 


an ancient gulph, but that it has been formed 


by an irruption, produced by ſome accidental 
cauſe; as an earthquake which might ſwallow 
up the earth in the ſtrait, or by a violent 
effort of the ocean, cauſed by the wind, 


which might have forced its way through 


the banks between the promontories of Gi- 
braltar and Ceuta. This opinion is authoriſed 


by the teſtimony of the ancients, who declare 


in their writings, that the Mediterranean ſea did 


not formerly exiſt ; and confirmed by natural 
hiſtory and obſervations made on the oppoſite 


coaſts of Spain, where ſimilar beds of ſtones 


and earth are found upon the ſame levels, in like 
manner as they are in two mountains * 
n valley. 

Thee ocean having forced this paſſage, it ran 
at firſt through the traits with much greater 
vor. 1. M ider 


F 


rapldiry than at P and overflowed the 
continent that joined Europe to Africa, 
The waters covered all the low countries, of 
which we can now only perceive 'the tops of 
ſome of the conſiderable mountains, ſuch as 
a parts of Italy, the Iſlands of Sicily, Malta, 
Corſica, Sardinia, Cyprus, Rhodes, and thoſe 
of the Archipelago” 
In this irruption I have not included the 
| Black ſea, becauſe the quantity of water it 
receives from the Danube, Nieper, Don, and 
various other rivers is fully ſufficient to form 
and ſupport it; and beſides it flows with great 
rapidity through the Boſphorous into the Medi- 
terranean. It might alſo be preſumed that the 
Black and Caſpian ſeas were formerly only 
two large lakes, joined by a narrow commu» 
nication, or by a moraſs, or ſmall lake, which 
united the Don and the Wolga near Tria, 
where theſe two rivers flow near each other; 
nor is it improbable that theſe two ſeas or lakes, 
were then of much greater extent, for the im- 
menſe rivers which fall into the Black and 
Caſpian ſeas may have brought down a ſuſſi- 
cient quantity of earth to ſhut'up the commu- 
nication and form that neck of land by which 


they now ae Eparated;" for we know great 
__-- rivers 


4 
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form new lands, as the province at the mouth 
of the Yellow river in China; Louiſania at 
the mouth of the Miſſiſſippi, and the northern 


= part of Egypt, which owes its exiſtence to the 


inundations of the Nile; the rapidity of which 
brings down fuch quantities of earth from the 
internal parts of Africa, as to depaſit on the 
ſhores, during the inundations, a body of ſlime 
The province of the Yellow river and Loui- 
ſania, have, in e e pee 
ſoil from the rivers. 8 
The Caſpian ſea is aftually areal lake; hats 
e Aral, rake Gama eehats 
been a part of it, being only ſeparated from it 
by a large track of ſand, in which neither 
rivers nor canals for communicating the waters 
have as yet been found. This ſea, therefore, 
has no external communication with any other; 
and I do not know that we are authoriſed to 
ſuſpect that it has an internal one with the 
Black ſea, or with the Gulph of Perſia. It 
is true the Caſpian ſea receives the Wolga and 
nc which ſeem to. furniſh it 
| oh” * with 


eg 


tains from whence thay draw their 


be looked upon rather as lakes than gulphs 


with more water than is loſt by evaporation ; 
but independent of the difficulty of ſuch 
culation, if it had a communication with any 
other ſea, a conſtant and rapid current towards 
the opening would have marked its courſe, 
but I never heard of any ſuch diſcovery being 
made; travellers, of the beſt credit, affirm to 
the Caſpian ſea 
muſt loſe by evaporation juſt as much water 
as it receives from the Wolga and other 
rivers. "Bhs t 4k =, ; 20 3 
Nor is it any improbable conjecture that the 
Black ſea will at ſome period be ſeparated from 


the Mediterranean; and that the Boſphorous 


will be ſhutup, whenever the great rivers ſhall 
have accumulated a ſufficient quantity of earth 


to anſwer that effect; this may be the caſe in 


the courſe of time by the ſucceſſive diminution 
of waters in rivers, in proportion as the moun 


lowered by the rains, and thoſe other cauſes we 
have juſt alluded to. 
The Caſpian and Black ſeas muſt therefore 


of the ocean, for they reſemble other lakes 
which receive a number of rivers without any 
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apparent outlet, ſuch as the Dead ſea, many 
lakes in Africa, and other places. Theſe two 
| ſeas are not near ſo ſalt as the Mediterranean 
or the ocean; and all voyagers affirm that the 
navagation in the Black and Caſpian ſeas, upon 
account of its ſhallowneſs aud quantity of 
rocks and quickſands, is ſo extremely dan- 
gerous, that only ſmall veſſels can be uſed with 
ſafety ; which farther proves they muſt not be 
looked upon as gulphs of the ocean, but as 
nnen, 
rivers. 

A e irruption of the ſea would 
doubles take place upon the earth if the 
iſthmus which ſeparates Africa from Aſia was 
divided, as the Kings of Egypt, and aſter- 
wards the Caliphs projected; and I do not 
Red ſea and Mediterranean is ſufficiently eſta- 
bliſhed, as the former muſt be higher than the 
latter. The Red ſea is a narrow branch of the 
ocean, and does not receive into it a ſingle 


river on the ſide of Egypt, and very few on 


the oppoſite coaſt; it will not therefore be ſub- 
ject to diminution, like thoſe ſeas and lakes 


_ which are conſtantly receiving flime and ſand 


from thoſe rivers that flow into them. The 


empty the canals the whole would long ſince 
E939 - . 


and the motion of the tides is very evident in 
it, of courſe it muſt be affected by every move- 
ment of the ocean. But the Mediterranean 


muſt be lower than the ocean, becauſe the 
current paſſes with great rapidity through the 
ſtraits; beſides it receives the Nile, which 


flows parallel to the weſt coaſt of the Red 
ſea, and which divides Egypt, a very low 
country; from all which it appears propable 
that the Red ſea is higher than the Mediter- 


ranean, and that if the iſthmus of Suez was | 
cut through there would be a great inundation, 


and conſiderable augmentation of the Medi- 
terranean would enſue; -at leaſt 'if the waters 

were not reſtrained by dykes and fluices placed 
at proper diſtances, and which was moſt likely 
the caſe if the ancient canal of communication 


ever had exiſtence. 
Without dwelling longer upon os | 
which, although well founded, may appear 


hazardous and raſh, we ſhall give ſome recent 


and certain examples of the change of the ſea 
into land, and the land into ſea. At Venice 
the bottom of the Adriatic is daily riſing, and 


if great care had not been taken to clean and 
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have formed part of the continent; the ſame 


may be ſaid of moſt ports, bays, and mouths 


of rivers. In Holland the bottom of the ſea 
has riſen in many places; the gulph of Zuy- 
durzee, and the ſtrait of the Texel cannot 
receive ſuch large veſſels as formerly. At the 
mouth of all rivers we find ſmall iſlands, and 
banks of ſand and earth brought down by the 


waters, and it is certain the ſea will be filled 


up in every part where great rivers empty 
themſelves. The Rhine is loſt in the ſands 


which itſelf accumulated, The Danube and 


the Nile, and all great rivers, after bringing 


down much ſand and earth, no longer comes 


to the ſea by a ſingle channel, they divide into 
different branches, and the intervals are filled 
up by the materials they have themſelves 
brought thither. Moraſſes daily dry up; 
lands forſaken by the fea are cultivated, we 


navigate countries now covered by waters; 


in ſhort, we ſee ſo many inſtances of land 


changing into water, and water into land, that 
we muſt be convinced of theſe alterations 


having, and will continue to take place; fo 
that in time gulphs will become continents; 
iſthmuſles, ſtraits; moraſſes, dry lands; and 


the:diftance; in marble and hard earths they 


times they deſcend from the top of the rock 
to the bottom, and ſometimes terminate at an 


horizontal fiſſure. They are always perpen-- 


chalk, marle, marble, &c. but are more 
oblique and irregularly placed in vitrifiable 


' BUFFON” S : 


che tops of our mountains the ſhoals of the 
ſea. | 7 
Since then the waters have covered, and may 
Laney cover every part of the preſent dry 
land, our ſurpriſe muſt ceaſe at finding ev 
where marine productions and compoſitions 
which could only be the works of the waters. 
We have already explained how the horizontal 
ſtrata of the earth were formed, but the per- 
pendicular diviſions that are commonly found 
in rocks, clays, and all matters of which the 
globe is compoſed, ftill remain to be conſi- 
dered. Theſe perpendicular ſtratas are, in fact, 
placed much farther from each other than the 

horizontal, and the ſofter the matter the greater 


48 


are frequently found only a few feet; but 
if the maſs of rock be very extenſive, then 
theſe fiſſures are at ſome fathoms diſtant; ſome- 


dicular in the ſtrata of calcinable matters, as 


ſubſtances, brown free-ftone, and rocks of 
flint, where they are OP adorned with 
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cheeks In quarries of 


"marble or calcinable ſtone, the diviſions are 


yn Es Genes ati e or filled N 
ſuch mee water mov rar ti 


ther. 


We „ ee S | 
he origin of thoſe perpendicular cracks. The 


materials by which the different ſtrata are 


compoſed being carried by the water, and de- 
poſited as a kind of ſediment, muſt neceſſarily 
at firſt contain a conſiderable ſhare of watery 


part with 17 eee and 42 they muſt neceſ- 


farily leſſen in the courſe of drying, that decreaſe 


would occaſion them to ſplit at irregular diſ- 


fances. They naturally: ſplit in a perpendi- 


_ direction, becauſe, in that direction, the 


action of gravity of one particle upon another 


has no actual effect, while on the contrary it 
is directly oppoſite in an horizontal ſituation; 


the diminution of bulk therefore could have no 
ſenſible effect but in a verticle line. I fy 
n GE and not the con- 


. cauſe of theſe perpendicular fiſſures, for I have 
| fares anſwer throughout their whole height, as 
____ exattly as two ſides of a ſplit piece of wood z 
| _ their inſides are rough and „whereas if 
they had been made by the motion of the water, 
they would have been ſmooth and poliſhed ; 
155 | therefore theſe cracks muſt be produced ſud+ 
5 denly and at once, or by degrees in drying, 
85 Uke the flaws in wood, and the greateſt part 


| cular cracks vary greatlyasto the extent of their 5 
„ openings 3 ſome of them being not more than 


. hk, eee finks e eee 
•̈kfIVßß - is n e openings of many 
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und, incline to one fide, by which motion, the | 
eee peg? 

3 — lenge r 
| EE REG yas appear 
to be vacancies opened by the hand of nature 
for the communication of nations. In this 
manner all vacancies in large mountains and 
diviſions, by ſtraits in the ſea, ſeem to preſent 
themſelves ; ſuch as the ſtraits of Thermo- 


 pytes, the ports of Caucaſus, the Cordeliers, 


| the extremity of the ſtraits of Gibraltar, the 
entrance of the Helleſpont, &c. theſe could 
. been eee en- 


dert of the lands themſclyes being ſunk, n. 
lowed up, or overturned. 


Theſe great ſinkings, thanghh 3 * 
aocidenal cauſe, hold a firſt place in the prin 


eee rn 
of the globe; the greateſt part of them have 
nnn, — 

| 5 H 2 1 exploſions 


force of theſe inflamed and nba in 
the bowels of the earth is beyond compare; by it 
cities have been ſwallowed up, provinces over- 
ttrrned and mountains overthrown. But,however» 
| great this force may be, and prodigious 2 
effects appear, we cannot aſſent to the opinion 
of thoſe authors who ſuppoſe theſe ſubterra- 
| neous fires proceed from an immenſe abyſs of 
flame in the centre of the earth, neither give 
we credit to the common notion that they pro- 
ceed from a great depth below the ſurface of the 
earth, air being abſolutely neceſſary for the ſup- 
port of inflammation. In examining the ma- 
terials which iſſue from volcanos,/ even in the 
moſt violent eruptions, it appears very plain, 
that the furnace of the inflamed matters is not 
at any great depth, as they are ſimilar to thoſe 
cination and the melting of the metallic parts 
which they contain; and to be convinced that 
the matters caſt out by volcanos do not come 
from any great depth, we have only to con- 
ſider © of the height of the mountain, and 
| judge of the immenſe force that would be ne- 
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and many other volcanos have at leaft that ele- 


vation from the plains. Now it is perfectly 
well known that the action of fire is equal 
in every direction; it cannot therefore act up- 


| wards with a force capable of throwing large 


| ſtones half a league high, without an equal 
re- action downwards, and on the ſides; and 
which re- action muſt very ſoon pierce and de- 
ſtroy the mountain on every ſide, becauſe the 


and firm than thoſe thrown out: how then can 
it be imagined that the cavity, which muſt 0 | 
conſidered as the type or cannon, could reſiſt ſo 

great a force as would be neceſſary to raiſe thoſe 


| bodies to the mouth of the volcano? Beſides; 


if this cavity was deeper, as the external orifice - 
is not great, it would be impoſſible for ſo large 
a quantity of inflamed and liquid matter to iſſue 
out at once, without claſhing againſt "each 
other, and againſt the ſides of the tube, and by 


paſſing through ſo long a ſpace they would run 


the chance of being extinguiſhed and hardened. 
We often ſee rivers of bitumen and melted ſul- 


phur, thrown out of the yolcanos with ſtones 


and minerals, flow from the tops of the moun- 
tains into the plains ; is it natural to imagine 
. . nnen. to reſiſt 

| | | violent 


— 3 f p 
= * 1 


violent action, ſhould be elevated from any 
the volcano is not far from the ſummit of the 
mountain, nin * n, 
of: the plain. 

= This idea. of ee mi n 
| ſtent that they are the cauſe of 
ene 
the plains to very conſiderable = nor 
that one volcano may not communicate with 
another by means of 2 — 
but it is of the depth of the fire's confinement 
be at a ſmall diſtance from the mouth of 
the volcano. It is not neceſſary to produce 
ke on a plain that the bottom of the 
voleano ſhould be below ws ons of that plain, 
with the ſame combuſtible matter, for a vio- 
lent exploſion, ſuch as generally attends an 
irruption may, like that of —— Ann: 


* 


IS 1 * 
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| from the exploſion of yolcanos, In-confir- 


mation of what has been advanced on this ſub- 
ject, it is certain that volcanos are ſeldom met 
with on plains; eee con- 


re, 


the internal ſires of the volcanos extended below 
the plains, would not paſſages be opened in 


pierced the plains, where, by compariſon, the 
reſiſtance muſt be infinitely weaker, than force 
their way through a n 


league in height. 


The reaſon why W appear So 


- mountains, is becauſe much greater quantities 
plains; beſides which thoſe high places are more 


lubject to the impreflions of air, and receive 


greater quantities of rains and damps, by 


In ſhort, it has often been obſerved, that 


quantity of matter \which 15 s been thrown out 5 
at er valiant but rather at no 
— 1 neat any © 
© Tn many places cartquakes have formed con | 
tains; Dee eee 5 
at the ſame time with the mountains themſelves 
by the currents of the ſea, for in every place 
where there has not been a violent convulſion, 
the ſtrata of the mountains are parallel and 
their angles exactly correſpond. Thoſe ſub- 
terraneous caverns which have been produced 
by volcanos are eaſily to be diſtinguiſhed FA 
thoſe formed by water; for the water having 
waſhed away the ſand and clay with which they 
were filled, leave only the ſtones and rocks, 
and this is the origin of caverns upon hills; 
while thoſe found upon the plains are com- 
monly nothing but ancient pits and quarries, 
ſuch as the | falt quarries. of Maeſtricht, and 
the mines of Poland, &c. But natural caverns 
belong to mountains: they receive the water 
from the ſummit and its environs, from whence 


_ it iſſues over the ſurface wherever it can obtain 
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and rivers, and whenever a cavern is filled by 
2 an inundation r 
rn ee, aaron. 
ben bow much Gubtertancoug;cfices) coneribura 
r ws eee ee 


produce Fay great 2 bu: it is difficult 
to « conceive how the winds ſhould occaſion any 


ſenſible alterations upon- the arch. The ſea | 


influence upon the ocean; even the flux and 
reflux move in an uniform manner, and their 

effects are regularly the ſame ; but the action 
of the winds is capricious and violent; they 
furrowed with waves rolling mountains high, 
and daſhing themſelves to pieces againſt the 
ſurface of the land which has ſo ſolid an ap- 
pearance, we ſhould ſuppoſe would not be ſub- 
ject to ſimilar effects; by experience, however, 
it is known that the winds raiſe mountain. of 


ole © x fand 


820 in Arabia and Antes; eee 

plains with it; they frequently tranſport ſand to 
great diſtances and many miles into the ſea,. 
where they accumulate in ſuch quantities as to 
form banks, downs, and even iſlands. It is 
away trees, plants, and animals, together with 
rivers to aſcend and deſcend, and produce new 
ones; they overthrow rocks and en 
they make holes and gulphs in the and 
entirely change the face of thoſe pine 
countries where they exiſt. Happily there are 
| but few climates expoſed to the ee 
. theſe dreadful agitations of the air. e 
75 . 


— and torrents from he high. lands. 
Sb arte cd of thr eee and 

mate. Theſe vapours, which are ſuſtained in 
the air, and conveyed at the will of the winds 
are ſtopped in their progreſs by the tops of the 
5 | . — e mulate 
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.clouds and fall in the 
— of rain, dew, or ſnow. Theſe waters at 


by their natural bent they run to 


diſſolving the land eaſieſt to divide, they carry 
nels in the plains, form themſelves into rivers, 
and -open a paſſage into the ſea, which con- 


ings in the channels of. rivers have ſinuoſities, 
whoſe angles are correſpondent to each other, 
ſo that where the waves form a faillant angle on 


Tate them, have alſo ſinuoſities in correſponding 


angles, it ſeems to that the valleys 


have been formed by degrees by the currents of 
the ſea, in the ſame manner as the rivers have 


RAR eee 
The waters which run on the aun tf the 


earth, and ſupport its verdure and fertility, are 


12 | produce; 
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meet with water by igging; in others nt 
grounds water — e rig 
derate depths; but on the contrary, in all high 
places it cannot be extracted from the bowels 
heavens. "Thitte "ive bbb amm 
where a ſpring cannot be found, and where all 
the water which ſupplies the inhabitants and ani- 


mals with drink is contained in pools and ciſ- 
terns. In the eaſt, eſpecially in Arabia, Egypt 


and Perſia, wells are extremely ſcarce, and the 
people have been obliged to make reſervoirs 

a conſiderable extent to collect the water as 
falls from the heavens. Theſe works pro- 
jected and executed from public neceſſity 
the moſt beautiful and m⸗ gnificent n 
of the eaſtern nations; ſome of the reſervoi 
occupy a ſpace of two ſquare miles, and farve 


NONUMEen 


to fertilize whole provinces, by means of baths. 


and ſmall rivulets that let it out on every fide. 
But in low countries where the greateſt rivers 
flow, we cannot dig far from the ſurface with- 


which ſink to great depths in the internal — 14 
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out meeting with water, and in Gabds Ghinnds fo 
the environs of rivers it man n 1 

few ſtrokes with a pick-argðce. 
The water, found in ſuch e 
grounds, comes principally from the neigh- 
bouring hills and eminences; at the time of 
great rains, or ſudden melting of ſnow, a part 
of the water flows on the ſurface, but moſt of 
it penetrates through the ſmall cracks and cre- 
water ſprings up again to the ſurface wherever 
it can find vent; but it oſten filters through 
the ſand until it comes to a bottom of clay or 
ſolid earth; where it forms ſubterraneous lakes, 
rivulets, and perhaps rivers, whoſe courſes are 
entirely unknown ; they muſt, however, fol- 
low the general laws of nature, and conſtantly | 
flow from the higher grounds to the lower, and 
_ conſequently theſe ſubterraneous waters muſt, in 
the end, fall into the ſea, or collect in ſome low 
place, either on the ſurface or in the interior 
part of the earth; for there are ſeveral lakes 
into which no rivers enter, nor from which 
there are not any iſſue; and a much greater 
number which do not receive any conſiderable 
river, that are the ſources of the greateſt rivers 
5 ci 


* 


13 1 nrrox's 


on earth; ſuch as the lake of St. Lawrence; 

rivers that water the 

. Pegu; the lake of Aſſiniboil in America; thoſe 
| of Ozera in Muſcovy, that give riſe to the 
river Irtis, and a great number of others. 
= Theſe lakes, it is evident, muſt be produced by 
= the waters from the high lands paſſing through 
loweſt places. Some indeed have aſſerted that 
lakes are to be found on the ſummit of the 
mountains, but to this no credit can be 
given, for thoſe found on the Alps, and other 

| more lofty mountains, and derive their origin 
fame manner as the lakes in the plains obtain 


ittence in the bowels of the earth, eſpecially 
under large plains and extenſive vallies. Moun- 
tains, hills, and all eminences, have either a per- 
icular or inclined ſituation, and are ex- 
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_—_— after having penetrated into-the 

earth, cannot fail, from the declivity of the 
ground, of finding iſſue in many places, and 


e- are rings and fonts, 


trary, in plains, as the water which filters | 


through the earth can find no vent it muſt col. 
left in ſubterraneous caverns, or be diſperſed 
and divided among ſand and gravel. It is theſe 
waters which are ſo univerſally diffuſed through 


low grounds. The bottom. of a pit, or well, 


is nothing elſe but a kind of baſon into which 


the waters that iſſue from the adjoining lands 
inſinuate themſelves, at firſt falling drop by 


drop, but afterwards, as the paſſages are opened, 
it receives ſupplies from greater diſtances, and 


| then continually runs in little ftreams or rills ; 


nſtance, although we can find 
r 
mmmh cps 1. 

rtionate to the quantity of water diſperſed, 


| ev rates 19/the extent of the higher lands from 
whence they come. e 

It is unneceſſary to dig below the level of | 
the river to find water; it is generally met with 

| ; * 


| nyyroN's 


o 
; . 
— 
4 


at much 1 there is no appear- 
ance that waters of rivers filter far through the 


earth. The origin of waters found in the 
earth below the level of rivers. are not to be 
attributed to them, for in rivers or torrents 


which are dried up, or whole courſes have been 
turned, we find no greater quantity of water by 
digging in their beds than ip Os noghhourng 


lands at an equal depth. | 

A piece of land of five or ſix feet in thick- 
neſs, is ſufficient to contain water, and pre- 
vent it from. eſcaping, and I have often ob- 


ſerved that the banks of brooks and pools are 
not. ihn wet at ſix inches diſtance from 


| Ie is «rue. that at de wales 
is in proportion as the ſoil is more or leſs 
penetrable; but if we examine the ſtanding 
pools with ſandy bottoms, we ſhall perceive 
the water confined in the ſmall compass it had 
hollowed itſelf, and the moiſture ſpread but a 
very few inches; even in vegetable earth it has 
no great extent, which muſt be more porous 
on Gol or bard ſoil. It is a certain fact, 
that in a garden we may almoſt inundate 
one bed without thoſe, n , ben. 
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ing any moiſture from it?. I have examined 


pieces of garden ground, eight or ten feet 


thick, which had not been ſtirred for many 


years, and whoſe ſurface was nearly level, and 
found that the rain water never penetrated 


deeper than three or four feet; and on turn- 


ing it up in the ſpring, after a wet winter I 
found it as FRO when rſs RO TIE 


ther. 


I 20 the bie be on cards which 


| had laid in ridges two hundred years; below 


three or four feet it was as dry as duſt: from 
which it is plain that water docs not extend 
ſo far by filtration as has been generally ima- 
By this means, therefore, the internal part of 
the earth can be ſupplied with a very ſmall part; 

but water by its own weight deſcends from the 


ſurface to the greateſt depths; it ſinks through - 
natural conduits, or penetrates ſmall paſſages 


for itſelf; it follows the roots of trees, the 
cracks in rocks, the interſtices in the earth, 


and divides and extends on all ſides into an in- 


finity of {mall branches and rills, always de- 
NOb. $2 I COTE | ſcending 


„ Theſe hires ſo eafily demonſt rated, that the ſmalleſt 


— 


F 


ſcending ing until its paſſage ge is oppoſed by clay, or 
ſome ſolid body, where it continues collect-- 


ing, eee ALA PIT e 8 | 


upon the ſurface. | 

It would be n eee make an 4 
Aden of the quantity of ſubterraneous 
waters which have no apparent vent. Many 
have pretended that it greatly ſurpaſſes all 
the waters that are e ſurface of . the 
earth. | 

- Without mentioning thoſe why "0 e 


i chat the interior part of the globe is entirely 
filled with water, there are ſome who believe 


there are an infinity of floods, rivulets, and 


lakes in the bowels of the earth, But this 
opinion does not ſeem to be properly founded, 


| and it is more probable that the quantity of ſub- 
terraneous waters, which never appear on the 
| ſurface, is not very conſiderable; for if theſe 


ſubterraneous rivers are ſo very numerous, why 


do we never ſee any of their mouths forcing 


their way through the ſurface? Beſides, ri- 


vers and all running waters, produce great al- 
terations on the ſurface of the earth; they 


tranſport the ſoil, wear away the moſt ſolid 


rocks and diſplace all matters which oppoſe 
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their paſſage. It would certainly be the fame 


in ſubterraneous rivers ; the ſame effects would 


4 be produced; but no ſuch alterations have ever 


as yet been obſerved; the different ſtrata re- 
mains parallel, and every where preſerves its 


original poſition; and it is but in a very fer 


places that any conſiderable ſubterraneous veins 


of water have been diſcovered. Thus, water 
in the internal part of the earth, though great, 


acts but in a ſmall degree, as it is divided in an 
infinity of little ſtreams, and retained by a 
number of obſtacles, and being ſo generally 
diſperſed, it gives riſe to many ſubſtances totally 
different from primitive „ both in form 


and organization. 


From all theſe obſervations we may fairly 
conclude, that it is the continual motion of 
the flux and reflux of the ſea which has pro- 


duced mountains, vallies, and other inequalities 


on the ſurface of the earth; that it is the 
currents of the ocean which have hollowed 
vallies, raiſed hills, and given them correſ- 
ponding directions; that it is thoſe waters of 


the ſea which, by tranſporting earth, &c. and 
depoſiting them in horizontal layers, have 


n tho. mn that it is the waters 
* * ” from 


on 


all to a level, will, in 
courſe of time, return this earth to the fea, 
which, by its natural ns, will 
new continents, containing vallies and 
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PROOF OF THE 


THEORY OF THE EARTH. 


ARTICLE I. 


ON THE FORMATION OF THE PLANETS» 


7 >. - 


128 ſubject being Natural Hiſtory, we 
would willingly diſpenſe with aftronomical 
obſervations; but as the nature of the earth 
is ſo cloſely connected with the heavenly 
bodies, and ſuch obſervations being calcu- 
lated to illuſtrate more fully what has been 
ſaid, it is neceſſary to give ſome general ideas 
of the formation, motion, and figure of . 
earth and other planets. 
The earth is a globe of about three thoaka 
leagues diameter; it is ſituate one thouſand 
millions of leagues from 'the ſun, around 
which it makes its revolution in three hundred 
and ſixty-five days, e 
reſult 


reſult P two hs the one WY 28 


dered as an impulſe from right to left, or from 
left to right, and the other an attraction from 


above downwards, or beneath upwards, to a 


common centre. The direction of theſe two 
forces, and their quantities, are ſo nicely com- 
bined and proportioned, that they produce an 
almoſt uniform motion in an illipſe, very near 
to a circle. Like the other planets the earth 
is opaque, it throws out a ſhadow; it receives 
and reflects the light of the ſun, round which 
it revolves in a ſpace of time proportioned to 
its relative diſtance and denſity. It alſo turns 
round its own axis once in twenty-four hours, 
and its axis is inclined 66 degrees on the 
| plane of the orbit. Its figure is ſpheriodical, 
the two axes of which differ about 160th part 
from each other, and the ſmalleſt axis is that 
round which the revolution is made. 5 
Theſe are the principal phenomena of Fu 7 
: earth, the reſult of diſcoveries made by means 8 
of geometry, aſtronomy, and navigation. We 
ſhall not here enter into the detail of the 
proofs and obſervations by which thoſe facts 


have been aſcertained, but only make a few 


| remarks to clear up what is ſtill doubtful, and 


at the fame time give our ideas reſpecting the | 
. formation | 


NATURAL HISTORY. | 71 


formation of the planets, and the different 
changes through which it is poſſible they have 
ne anired; ue n n en 
preſent ſee them. 

There have been ſo many ſyſtems 4 17 
framed upon the formation of the 
terreſtrial globe, and the changes which it has 
undergone, that we may preſume to add our 
conjectures to thoſe who have written upon 
the ſubject; eſpecially as we mean to ſupport 
them with a greater degree of probability than 
has hitherto been done; and we are the more 
inclined to deliver our opinion upon this ſub- 
ject, from the hope that we ſhall enable the 
reader to pronounce on the difference between 
an hypotheſis drawn from poſſibilities, and a 
theory founded on facts; between a ſyſtem 
ſuch as we are here about to preſent, on the 
formation and original ſtate of the earth, and a 
phyſical hiſtory of its real condition, which 
has been given in the preceding diſcourſe. _ 

Galileo having found the laws of falling 
bodies, and Kepler having obſerved, that the 
area deſcribed by the principal planets in mov- 
ing round the ſun, and thoſe of the ſatellites 
round the planets to which they belong, are 
proportionable to the time of their reyolutions, 


ae were 1 Ae pete 
to the ſquare roots of the cubes of their diſ- 
tances from the ſun, or principal planets. 
- Newton found that the force which cauſed 
heavy bodies to fall on the ſurface of the 
earth, extended to the moon, and retained it in 
its orbit; that this force diminiſhed in the 
ſame proportion as the ſquare of the diſtance 
increaſes, and conſequently that the moon is 
attracted by the earth; that the earth and 
planets are attracted by the ſun; and that, in 
general, all bodies which revolve round a 
centre, and defcribe areas proportioned to the 
times of their revolution, are attracted towards 
that point. This power, known by the name 
of gravity, is therefore diffuſed throughout all 
matter; planets, comets, the ſun, the earth, 
and all nature, is ſubject to its laws, and it 
ſerves as a baſis to the general harmony which 
reigns in the univerſe. Nothing is better 
proved in phyſics than the actual exiſtence of 
this power in every material ſubſtance. Ob- 
ſervation has confirmed the effects of this 
power, and geometrical calculations have de- 
3 termined the quantity and relations of it. 

This general cauſe being known, the effects 
would eaſily. be Gd feat; .. 
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of the powers which produce it were not too 
complicated. A fingle moment's reflection 
difficulties that have attended this ſubject; 
the principal planets are attracted by the ſun, 
and the ſun by the planets; the ſatellites are 
alſo attracted by their principal planets, and 
each planet attracts all the reſt, and is 
attracted by them. All theſe actions and re- 
actions vary according to the quantities of 
matter and the diſtances; and produce great 
inequalities and irregularities : how is ſo great 
naà number of connections to be combined and 
eſtimated? It appears almoſt impoſſible in 
ſuch a crowd of objects to follow any par- 
ticular one; nevertheleſs, thoſe difficultics 
have been ſurmounted, and calculation has 
confirmed the ſuppoſitions of them, each ob- 
ſervation is become a new demonſtration, and 
the ſyſtematic| order of the univerſe | is laid 
open tothe eyes of all thoſe who can diſtin 
> We" — Uicther Shy by ho heal 
dee remaining unknown, but this, how- 
ever, does not, by any means, affect the ge- 
e e We evidently ſee the force of 
attraction * draws the towirds 
Vole t L the 


| l zendi 

; r 
ſome other power that obliges them to move 
in a ſtraight line; and which impulſive force 
would compel them to-fly off the tangenes of 
their reſpective orbits, if the force of attrac 
ceaſed one moment. The force of impulſion 1 
was certainly communicated to the planets by 
the hand of the Almighty, when he gave mo- 
tion to the univerſe ; but we ought, as much 
as poſſible, to abſtain in phyſics from having 
recourſe to ſupernatural cauſes ; and it appears 
that a probable reaſon may be given for this 
impulſive force, perfectly accordant with the 
las of mechanics, and not by any means 
more aſtoniſhing than the changes and revolu- 
tions which may GR e 
verſe, 

The ſphere of the ſun's alin dw 
confine itſelf to the orbs of the planets, but 
extends to a remote diſtance, always decreaſing 
in the ſame ratio as the ſquare of the diſtance 


| Inereaſes; it is demonſtrated that the comets 
which are loft to our ſight, in the regions of 5 


ſttzhe ſky, obey this power, and by it their mo- 
tions, like that of the planets, are regulated. 
WG 
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move round the ſun, and deſcribe areas pro- 


portioned to the time; the planets in elipſes 
more or leſs approaching a circle, and the 


comets in narrow elipſes of a great extent. 


Comets and planets move, therefore, by virtue 


of the force of attraction and impulſion, which 
continually acting at one time obliges them to 


deſcribe theſe courſes; but it muſt be re- 


marked that comets paſs over the ſolar ſyſtem 


in all directions, and that the inclinations of 
their orbits are very different, inſomuch, that 
although ſubject, like the planets, to the force 
of attraction, they have nothing in common 
with reſpect to their progreſſive or impulſive 


motions, but appear, in this reſpect, inde- 
| pendent of each other: the planets, on the 


contrary, move round the ſun in the ſame di- 
rection, and almoſt in the ſame plane, never 
exceeding 74 degrees of inclination in their 
planes, the moſt diſtant from their orbits. This 
conformity of poſition and direction in the 


them by one and the ſame cauſe; 


May it not be imagined, with ſome. degree 
of probability, that a comet falling into the 


e will diſplace and ſeparate ſome | 
| 2 | ,om- ; 


P eee communicated ro 


« 
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parts "IM the ſurface, and counmirate to 
them a motion of impulſion, inſomuch, that 
the planets may formerly have belonged to the 
body of the ſun, and been detached therefrom 
by an impulſive as er ENG 10 Al 
preſerve.” 
This ſuppoſition appears to be at wiſhes 
well founded as the opinion of Leibnitz, who 
ſuppoſes that the earth and planets have for- 


merly been ſuns; and his ſyſtem, of which an 5 


account will be given in the fifth article, 
would have been more comprehenſive and 
more agreeable to probability, if he had raiſed 
himſelf to this idea. We agree with him in 
thinking that this effect was produced at the 
time when Moſes ſaid that God divided light 
from darkneſs; for, according to Leibnitz, 
light was divided from darkneſs when the 
planets were extinguiſhed; but in our ſup- 
poſition there was a real phyſical ſeparation, 
ſince the opaque bodies of the planets were 
ien from the luminous matter which. com- 
This idea of the ob of: the ingules 
n of the planets will be found much leſs 
objectionable, when an eſtimation is made of 
the 3 and * of probability, by 
W | 3 
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which it may be ſupported. In the firſt place, 


_ __ the motion of the planets is in the ſame di- 


rection, from Weſt to Eaſt, and therefore, 


8 according to calculation it is ſixty- four to one 7 
that ſuch would not have been the caſe if they 
r 


their impulſive forces. 


This probably will be conſiderably aug- 


| mented by the ſecond analogy, viz. - that the 


inclination of the planes of the orbits do not 


exceed 74 degrees; for by comparing the 
ſpaces, we ſhall find there are twenty-four to 
one, that two planets are found in their moſt 
diſtant planes at the ſame time, and conſe- 
_ quently 4, or, 7,692,624 to one, that all fix 
would by chance be thus placed; or what 
amounts to the ſame, there is a great degree 


of probability that the planets have been im- 


preſſed with one common moving force, and 
which has given them this poſition. - But what 
can have beſtowed this common impulſive mo- 


tion, but the force and direction of the bo- 
dies by which it was originally communicated ? 


it may therefore be concluded, with great like- 
lihood, that the planets received their impul- 
five motion by one ſingle ſtroke. This pro- 


n which is almoſt equivalent to a cer- 


tainty, 
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ttinty, being eſtabliſhed; dee iet 
; moving bodies could produce this effect, and I 
find nothing but comets capableof communicat- | 
ing a motion to ſuch vaſt bodies, 
By examining the courſe of comes, we ſhall 
be eaſily perſuaded that it is almoſt neceſſary 
for ſome of them occaſionally to fall into the 
ſun. That of 1680 approached fo near, that 
at its perihelium- it was not more diſtant from 
| the ſun than a ſixteenth part of its diameter, 
and if it returns, as there is every appearance it 
will, in 2255, it may then poſſibly fall into the 
ſun. That muſt depend on the rencounters it 
will meet with in its road, and on the retard- 
ment it ſuffers in paſſing through the atmo- 
ſphere of the ſun. * 
We may therefore preſume, with the great 
| Newton, that comets ſometimes fall into the 
ſun; but this fall may be made in different di- 
rections. If they fall perpendicular, or in a 
direction not very oblique, they will remain in 
the ſun, and ſerve for food to the fire which 
that luminary conſumes, and the motion of 
impulſion which they will have communicated 
to the ſun, will produce no other effect than 


5 that of removing it more or leſs, according as 


(ho 2008 of the comet will be more or leſs 
cConſi- 
Vide Newton 36 edit. page 525. EY 
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conſiderable; but if the fall of the comet iis 
a very oblique direction, which will n | 


and in this caſe, it may drive out ſome parts of 


motion of impulſion, and theſe parts ſo forced 


| outof the body of the ſun, and even the comet 


itſelf may then become planets, and turn round 
the ſame plane. We might perhaps calculate, 
what quantity of matter, velocity, and direction 
a comet ſhould have to impel from the ſun an 
equal quantity of matter to that which the ſix 
_ planets and their ſatellites contain; but it will 
be ſufficient to obſerve here, that all the planets 
with their ſatellites, do not make the 650th n 
part of the maſs of the ſun *, becauſe the den- 
ſity of the large planets, Saturn and Jupiter 
is leſs than that of the ſun, and although the 
earth be four times, and the moon near five 
times more denſe than the ſun, they are never. 
theleſs but as atoms in compariſon with his 
extenſive body, _ 
However inconſiderable the PEW e 
be, yet it certainly at firſt appears to require a 
. 2 — 


* Vide Newton page 4 


vorort 


5 from the body of the ſun; {bat widths 


the prodigious velocity of comets in their peri- 

helion, a velocity ſo much the greater, as they 
bright and ſolid light which ſhines through 
their dark and immenſe atmoſpheres, which 
urround and muſt obſcure it, it cannot be 
2 that comets are rg e, ee 
| ee. rann in 3 
nn; that conſequently a comet of no 
traordinary bulk may have ſufficient weight 
. e diſplace the ſun, and give a 
| projectile motion to a quantity of matter, 

| equal to the 650th part of the maſs of this 
luminary. This OR mad with what 
ora ern codes Ga 
paiter, and Jupiter much leſs than the Earth; 
therefore, if the denſity of the planets be as 
| Newton aſſerte, proportionable to che quan- 
tity 
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| tity of heat which they have to ſupports 
Mercury will be ſeven times more denſe than 
the earth, and twenty eight times denfer than 


| the ſun; and the comet of 1680 would be 


28,000 times denſer than the earth, or 112,009 
times denſer than the ſun, and by ſuppoſing it 
as large as the earth, it would contain nearly 
an equal quantity of matter to the ninth part 
of the ſun, or by giving it only the 100th. 
part of the ſize of the earth, its maſs would 
ſtill be equal to the gooth part of the ſun. 
From whence it is eaſy to conclude, that ſuch 
a body, though it would be but a ſmall comet, 
might ſeparate and drive off from the ſun a 
9ooth or a 650th part, particulary if we at- 


tend to the immenſe velocity with which 


| comets move when they ue 
the fun. © 
| Beſides this, the conforciity between the 
denſity of the matter of the planets, that of 
the ſun deſerves ſome attention. It is well 
| known that both on and near the ſurface of 
the earth there are ſome matters 14 or 1500 
times denſer than others. The denſities of 
gold and air are nearly in this relation. But 
the internal parts of the earth and planets are 
compoled of a more uniform matter, whole 
vol. 41. IM , _ - comparative 
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comparative denſity varies warb leſs; and che 
conformity in the denſity of the planets and 
that of the ſun is ſuch, that of 650 parts 
which compoſe the whole of the matter of the 
planets, there are more than 640 of the ſame 
denſity as the matter of the ſun, and only ten 
parts out of theſe 650 which are of a greater 
denſity, for Saturn and Jupiter are nearly of 
the ſame denſity as the ſun, and the quantity of 
matter which theſe planets contain, is at leaſt 
64 times greater than that of the four inferior 
planets, Mars, the Earth, Venus and Mercury. 
We muſt, therefore, admit, that the matter, of 
which the planets are generally compoſed, is 
nearly the ſame as that of the ſun, and that 
_ conſequently the one may” have been ſepa- : 
rated from the other. 42 
But it may be ſaid, if the comet, by falling * 
liquely on the ſun, drove off the matter which 
compoſe the planets, they, inſtead of deſcribing 
circles of which the ſun is the centre, would, on 
te contrary, at each revolution have returned 
to the ſame point from whence they departed, 
zs every projectile would, which might be 
thrown off with ſufficient force from the ſur- 
face of the earth to oblige it to turn perpe- 
tually: for it is eaſy to demonſtrate that ſuch, 


Fe 
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| in that inftance; would be the caſe, and there- 
fore that the projection of the planets from the 
ſun cannot be nn nnen a 
comet. | 
„To dis I reply eee ye: 
b Huber did not come from the ſun in 
ready formed globes, but in the form of tor- 
rents, the motion of the anterior parts of 
which were accelerated by that of the poſte- 
rior ; and that the attraction of the anterior 
parts alſo accelerated the motion of the poſ- 
. terior, and that this acceleration, produced by 
one or other of theſe cauſes, or perhaps by both, 
might be ſo great as to change the original di- 
rection of the motion occaſioned by the impulſe 
of the comet, from which cauſe a motion has 
reſulted, ſuch as we at preſent obſerve in the 
planets: eſpecially when it is conſidered the ſun 
is diſplaced from its ſtation by the ſhock of the 
comet. An example will render this more 
_ reaſonable, let us ſuppoſe, that from the top of 


a mountain a muſket ball is diſcharged, and 


that the ſtrength of the powder was ſufficient 
to ſend it beyond the ſemi- diameter of the 


earth, it is certain, that this ball would paſs 
round the earth, and at each revolution return 

n whence it had been diſcharged: 
M 2 but. 


 nvyyoN's. 


but 1 Aulos of a muſket · ball, we ſuppoſe a 
rocket had been diſcharged, wherein the action 
of the fire being durable, would greatly acce- 


lerate the motion of impulſion; this rocket, 


or rather the cartouch which contained it; 
would not return to the ſame place like the 
 muſket-ball, but would deſcribe an orbit, 
whoſe perigee would be much farther diſtant 
from earth, as the force of acceleration would 
be greater and have changed the firſt direction. 
Thus, provided there had been any accele- 
ration in the motion of impulſion communi- 
cated to the torrent of matter by the fall of 
the comet; it is probable that the - planets 
formed in this torrent, acquired the motion 
which we know they have in the circles 'and 
_ elliples of which the ſun is the centre and 
focus. 
The manner in which the great eruptions 
of volcanos are made, may afford us an idea 
of this acceleration of motion. It has been 
remarked that when Veſuvius begins to roar 
and eject the inflamed matter it contains, the 


© firſt cloud has but a ſmall degree of velocity; 


but which is ſoon accelerated by the impulſe 
of the ſecond; the ſecond by the action of a 
3 maſs of bitu- 


men, 
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men, ſulphur, cinders, melted metal, aud huge 


ſtones, appear like maſſive clouds, and although - 


they ſucceed each other nearly in the ſame di- 
rections, yet they greatly change that of the 
firſt and drjve it far beyond what it would has 

reached of itſelf, - | 
In anſwer to this e it may be fur- 
cher obſerved, that the ſun having been ſtruck 
by the comet, received a degree of motion by 
the impulſe, which diſplaced it from its former 
fituation, and that although this motion of the 
ſun, is at preſ-nt too little ſenſible for the no- 
tice of aſtronomers, nevertheleſs, it may ftill 
_ exiſt, and the ſun deſcribe a curve round the 
centre of gravity of the whole ſyſtem ; and if 
this is fo, as I preſume it is, we ſee perfectly 

that the planets, inſtead of returning near the 
| ſun at each revolution, will, on the contrary, 
have deſcribed orbits the points, of the perihe- 
lion of which will be as far diſtant from the ſun, 
as it is itſelf from the place it originally occu- 
It may alſo. be ſaid, that if this acceleration 
of motion is made in the ſame direction, no 
change in the perihelion will be produced: but, 
can it be thought, that in a torrent, the parti- 


been no change of direction? it is, on the 
contrary, very probable that a conſiderable 
change did take place, ſufficient to cauſe the 

planets to move in 0 per OT” e 
16245. 

It ee aryed; that if the ſun had 
deen diſplaced by the ſhock of a comet, it 
would move uniformly, and that hence this mo- 
alteration was neceſſary; but, might not the 

| ſun before the ſhock have had a motion round 
dhe centre of the cometry ſyſtem, to which 

primitive motion, the ſtroke of the comet may 
have added or diminiſhed ? and would not that 
fully account for the actual motion of yx 
W 
If theſe ſuppoſitions are not e may 
it not be preſumed, that in the ſtroke of the 
comet againſt the ſun, there was an elaſtic 
force which raiſed the torrent above the ſur- 
ace of the ſun, inſtead of directly. impelling 
it? which alone Would be ſufficient to remove 
the perihelion and give the planets the motion 
they have retained. This ſuppoſition is not 
without probability, for the matter of the ſun | 
may poflibly be very elaſtic, ſince light, the 
- + "abs acquainted with, ſeems | 
. N 
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by ies affifs:to ben ſo. I own that 1 
cannot ſay whether it is by the one or the other 
of theſe reaſons, that the direction of the firſt 
motion of the impulſe of the planets has 
changed, but they ſuffice to ſhew that ſuch an 

alteration is not only poſlible but even proba- 
ble, and that is ſufficient for my purpoſe. 

But, without dwelling any longer on the 
objections which might be made, I ſhall pur- 
ſue the ſubject and draw the fair concluſions, 
on the proofs which analogies might furniſh 
in favour of my hypotheſis: let us, therefore, 
firſt ſee what might happen when theſe planets, 
and particularly the earth, received their impul- 
. five motion, and in what ſtate they were after 
having been ſeparated from the ſun, The co- 
met having by a ſingle ftroke communicated 
a projectile motion to a quantity of matter 
| equal to the 650th part of the ſun's maſs, the 
light particles would of courſe ſeparate from 


_ the denſe and form by their mutual attraction 


globes of different denſities : Saturn being 
compoſed of the moſt groſs and light parts, 

would be the moſt remote from the ſun: Ju- 
piter being more denſe than Saturn would be 


leſs diſtant, and ſo on. The larger and leaſt 
nn, remote, becauſe they 


received 
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received an impulſive motion, ſtronger than 


the ſmalleſt and more denſe : for, the force of 


 Impulſion communicating itſelf according to 


the ſurface, the ſame ſtroke will have moved 
the groſſer and lighter parts of the matter of 


tte ſun with more velocity than the ſmalleſt 


and more weighty : a ſeparation therefore will 
be made of the denſe parts of different degrees, 


ſo that the denſity of the ſun being equal to 


100, that of Saturn will be equal to 67, that 
of Jupiter to 942, that of Mars to 200, that 
of Earth to 400, that of Venus to 800, and 


that of Mercury to 2800. But the force of 


attraction not communicating like that of im- 


| pulſion, according to the ſurface, but acting 


on the contrary on all parts of the maſs, it will 
have checked the denſeſt portions of matter, 


and it is for this reaſon that the denſeſt planets 


are the nigheſt the ſun, and turn round that 
planet with greater rapidity than the leſs denſe | 
planets, which are alſo the moſt remote. 


Jupiter and Saturn, which are, the largeſt 5 


and princĩpal planets of the ſolar ſyſtem, have 


retained the relation between their denſity and 


impulſive motions, in the moſt exact propor- 


; tions; the denſity of Saturn is to that of Ju- 
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nearly 
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nearly as 88} to 12055 or . ie 
is ſeldom that pure eonjectures ean draw fuch 
exact relations. It is true, that by following 
this relation between the velocity and denſityʒ 
8 of planets, the denſity of the earth ought to be 
only as 206, and not 400, which is its real 
denſity; from hence it may be conceived, that 

our globe was formerly leſs denſe than it is at 
_ preſent. - With reſpet to the other planets, - 
| Mars, Venus, and Mercury, as their denſi- 
ties are known only by eonjecture, we can- 
not be certain whether this circumſtance will 
nion of Newton is, that denſity is ſo much 
the greater, as the heat to which the planet is 
| expoſed is the ronger, and it is on this idea, 
that we have juſt ſaid that Mars is one time 
cury. ſeven times, and the comet in 1680, 
28,000 times denſer than the earth; but this 
proportion between the denſity of the planets, 
and the heat which they ſuſtain, ſeems not well 
founded, when we conſider Saturn and Ju- 
piter, which are the principal objects; for ac- 
cording to this relation between the denſity and 

heat, the denſity of Saturn would be about 4 
21 Jupiter as 1447 inſtead of 67 and 
vor. I. | N 94 
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dat. eee eee 
fidence which the conjectures of Newton me- 
rit, I can but think that the denſity of the pla- 
nets, has more relation with their velocity than 

5 with the degree of heat to which they are ex- 
poſed· This is only a final cauſe and the other 
a phyſical relation, the preciſeneis of which is 
remarkable in Jupiter and Saturn: it is never- 
theleſs true that the denſity of the earth inſtead 
of being 2067 is found to be 400, and that 
. conſequently the terreſtrial globe muſt e 
denſed in this ratio of 2064 to 40. 
But have not the condenſations be do 
nets: ſome relation with the quantity of the heat : 
of the ſun which they ſuſtain? If fo, Saturn, 
. which is the moſt diſtant from that luminary. 
will have ſuffered little or no condenſation ; 
and Jupiter will be condenſed from 9043 to 942. 
Now the heat of the ſun in Jupiter being to 
that of the ſun upon the earth as 1442 are, to 
400, the condenſations ought to be in the ſame 
proportion. For inſtance, if Jupiter be con- 
denſed as 9032 to 942, and the earth had been 
placed in his orbit, it would have been con- 
denſed from 2067 to 215287 but the earth be- 
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ing nearer the ſun, and receiving a heat, whoſe” 
relation to that which Jupiter receives is from 
400 to 1444, the quantity of condenſation it 
would have experienced in the orbit of Jupiter, 
by the proportion of 400 to 1445, which gives 
nearly 234 for the quantity which the earth 
would be condenſed. - Its denſity was 2065, by 
adding the quantity of its acquired condenſa- 
tion, we find 4007, for its actual denſity, which 
nearly approaches the real denſity 400, deter- 
mined to be ſo by the parallax of the moon. 


R do not here pretend to 


give exact proportions, but only approxima- 
tions, to point out that their denſities have a 
ſtrong relation to their e in Ar re- 
ſpective orbit. | 
The comet, 2 bs its da fall 
upon the ſurface of the ſun, having driven 


therefrom a quantity of matter equal to the” 


65oth part of its whole maſs; this matter, 
which muſt be conſidered in a liquid ſtate, will 

at firſt have formed a torrent, the groſſer and 
leſs denſe parts of which will have been driven 

the fartheſt; and the ſmaller and more denſe 
having received only the like impulſion, will 

remain neareſt its ſource ; the force of the ſun's 

5 attraction would inevitably act upon all the 
58 N 2 parts 
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to circulate around his body, and at the fame. 
of matter would form themſelves into globes 
at different diftances from the ſun, the near- 
eft of which neceſſarily moving with greater 
u n then thoſe at a di- 


pbjedic et. and.it 
may be ſaid, if the matter which compoſes the 
| planets had been ſeparated from the ſun, they, 
like him, would have been burning and luminous 
bodies, not cold and opaque, for nothing re- 
ſembles a globe of fire leis than a globe of earth 


and water, and by compariſon, the matter of 


the earth WAN nnen, 
that of the ſun. 


Jo this it e anſwered, that ian lo- — 


changed its form, and the 


| paration, the matter 
light or fire was 
which cauſed this motion of impulſion. Be- 
ſides, may it not be ſuppoſed that if the fun, 
or a burning ftar, moyed with ſuch velocity as 
the planets, that the fire would ſoon be extin- 
guiſhed: and that is the reaſon why all lumi- 


uiſhed by the ftrake 


nous ſtars are fixed, and that thoſe ſtars which 


Log and which have probably changed 
places, 


ee” 
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this remark is ſomewhat confirmed by what 
has been obſerved on comets, they mult burn 
F 
behind them in their courſe. 916 


fer eee eee 
guiſhed: hab eee 

A periodical 

returns and appear and diſappear 4ltertatively 
without changing place in the heavens.” The 
à a very ſatisfactory manner by M. de Mauper- 

_ tuis, in his diſcoutſe on the figure of the pla- 
nets. But the flats Which appear and after- 
wards diſappear entirely, muſt certainly have 
been extinguiſhed, either by the velocity of 


their motion, or ſome other cauſe. We have 
not a ſingle example of one luminous ſtar re · 
volying round another; and among the num 
: Wr as compoſe. our Iyſtem, and 

| err 


rapidity, there is not one luminous of itſelf 
It may alſo be added, that fire cannot ſubſiſt 
ſo long in the ſmall as in large maſſes, and that 
| the planets muſt have burnt for ſome time after 
. they were ſeparated from the ſun, but were at 
length extinguiſhed for want of combuſtible 
matter, as probably. will be the ſun itſelf, and 
for the ſame reaſon; but in a length of time as 
far beyond that which extinguiſhed the planets, 
as it exceeds in quantity of matter. Be this 
as it may, the matter of which the planets are 
formed being ſeparated from the ſun, by the 
ſtroke of a comet, that appears a een 
reaſon for the extinction of their fires. 
h rr 
quitting the ſun, were in a ſtate of total liquid 


fire: in this ſtate they remained only as long 


as the violence of the heat which had produced 

it; and which heat neceſſarily underwent a a 
gradual decay: it was in this ſtate of fluidity 
their regular motions raiſed the parts of their 
equators, and lowered their poles. This figure 


| which agrees ſo perfectly with the laws of hy- 


W 
eee 
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| neceſſarily ſuppoſes that the earth and planets” 
have been in a ſtate of fluidity, cauſed by fire, 
and that the internal part of the earth muſt be 
2 vitrifiable matter, of which ſand, granite; 
It may, therefore, with ſome probability be 
thought, that the planets appertained to the 
ſun, that they were ſeparated by a ſingle ſtroke 
which gave to them a motion of impulſion, 
and that their poſition at different diſtances 
from the ſun, proceeds only from their different 
denſities. It now only remains, to complete 
this theory, to explain the. diurnal motion 'of 
the planets, and the formation of the ſatellites; 

but this, far from adding difficulties to my 
bypotheſis, ſeems on the e to confirm 
it. 
| Fer the inns motion, ö 
ſolely on the obliquity of the ſtroke, an oblique 

impulſe therefore on the ſurface of a body will 

_ neceſſarily give it a rotative motion; this mo- 
tion will be equal and always the ſame, if the 
body which receives it is homogeneous, and it 
will be unequal if the body is compoſed of 
heterogeneous parts, or of different denſities; 
che matter is homogeneous, ſince their diurnal 
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enn 
the ſame period of time. Another proof that 


de ſeparation of the denſe and leſs denſe parts 


were originally from the ſun. 

But the obliquity of the We ii fas 
heh. eee be che bady ef ho prin- 
cipal planet à ſmall part of matter, which 
would: of courſe; continue to move in the ſame | 


direction: _ Parts would be united, AG 


B | 


attraction, and at the ſame time follow its 


courſe around the ſun, by revolving about the 
body of the planet, nearly in the plane of its 
orbit. It is plain that thoſe ſmall parts fo 


 - ſeparated are the ſatellites : thus the formation, 
poſition, and direction of the motions of the 


ſatellites petfeRily agree with our theory; for 
they have all the ſame motion in concentrical 
circles round their principal planet; their mo- 
tion. is in the ſame direction, and that nearly in 


we plane of Ghcir orbits. All thele effects, 
| which are common to them, and which de- 


from one common cauſe, which is, impulſive 
eee e 
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What we haue juſt ſaid on the cauſe of the 
motion and formation of the ſatellites, will 
acquire more probability if we conſider all the 
circumſtances of the phenomena. The planets 
which turn the ſwifteſt on their axes, are thoſe 
which have ſatellites. The earth turns quicker 


than Mars, in the relation of about 24 to 153 


| the earth has a ſatellite, but Mars has none. 
Jupiter, whoſe rapidity round its axis is five to 
ſix hundred times greater than that of the 
earth, has four ſatellites, and there is a great 
appearance that Saturn, which has. five, and 


2 ring, turns ſtill more quickly than Ju- 


E 


It may even be conjectured with ſome founs 


dation that the ring of Saturn is parallel to the 


equator of the planet, ſo that the plane of the 
equator of the ring, and that of Saturn, are 
nearly the ſame; for by ſuppoſing, according 


to the preceding theory, that the obliquity of 


the ſtroke by which Saturn has been ſet in mo- 
tion was very great, the velocity around the 
axis, will at firſt have been in proportion as the 
centrifugal force exceeds that of gravity, and 


there will be detached from its equator, and 


neighbouring parts, a „ quantity of 


E O matter 
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figure of a ring, whoſe plane muſt be nearly 
the ſame as that of the equator of the planet; 


and this quantity of matter having been de- 


tached from the vicinity of the equator of 


Saturn, muſt have lowered the equator of that 
planet, which caufes that, notwithſtanding its 


rapidity, the diameters of Saturn cannot be ſo 
- unequal as thoſe of Jupiter, which differ from 


each other more than an eleventh part. 
However great the probability of what 1 


have advanced on the formation of the planets 
and their ſatellites may appear to me, yet, 


every man has his particular meaſurement to 
eſtimate probabilities of this nature, and as 


this meaſurement depends on the ſtrength of 
the underſtanding to combine more or leſs 


diſtant relations, I do not pretend to convince 


the incredulous. I have not only thought it 


my duty to offer theſe ideas, becauſe they ap- 


| pear to me reaſonable, and calculated to clear 
ap a ſubject, on which, however important, 
| nating has ken been written, but becauſe. 


the impulſive motion of the planets enters at 


| leaſt as one half in the compoſition of the uni- 
| verſe, which gravity alone cannot unfold. I 


ol 
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Mall only add the following queſtions to thoſe 
| who are inclined to deny the nen 
Ge. 55 
. lie en n ee 
in motion has received that motion n. 


| | ſtroke of another body? 


2. Is it not very probable, that when many 
bodies move in the ſame direction, that they 
have received this direction by one ſingle 
ſtroke, or by many ftrokes e in the 
ſame manner? 8 

3. Is it not more probable, that when many 
bodies have the ſame direction in their motion 
and are placed in the ſame plane, that they re- 
ceived this direction and this poſition by one 
and the fame ſtroke, rather than by a number ? 
4 At the time a body is put in motion 
by the force of impulſion, is it not probable 

that it receives it obliquely, and conſequently. 

is obliged to turn on its axis ſo much the 
| quicker, as the obliquity of the ſtroke will 
have been greater? If theſe queſtions ' ſhould 
not appear unreaſonable, the theory, of which 
we have preſented the outlines, will ceaſe to | 
appear an abſurdity. - , 
Let us now paſs. on to fencing: which 
More nearly concerns us, and examine the 


- 
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figure of the earth, on which ſo many re- 


ſearches and ſuch great obſervations have been 
made. The earth being, as it appears by the 


equality of its diurnal motion and the con- 

ſtancy of the inclination of its axis, compoſed 
ol homogeneous parts, which attract each other 
in proportion to their quantity of matter, it 


would neceſſarily have taken the figure of a 


globe perfectly ſpherical, if the motion of im- 
pulſation had been given it in a perpendicular 
direction to the ſurface; but this ſtroke having 


been obliquely given, the earth turned on its 
axis at the moment it took its form ; and from 


the combination of this impulſive force on the 
Mitt of we parte Were Bas reſulted a 


ſpheroid figure, more elevated under the great 
circle of rotation, and lower at the two ex- 


tremites of the axis, and this becauſe the 


action of the centrifugal force proceeding 


from the diurnal rotation muſt diminiſh the 
action of gravity. Thus, the earth being 


homogeneous and having received a rotative 


motion, neceſſarily took a ſpheroidical figuie, 


the two axes of which differ a 23oth part from 


each other. This may be clearly demon- 


ſtrated and does not depend on any hypotheſis 


whatever. 5 gravity are perfectly 
known 
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tract each other in a direct ratio of their 
maſſes, and in an inverted ratio, at the ſquares 
of their diſtances: ſo likewiſe we cannot 
doubt that the general action of any body is 
not compoſed of all the particular actions of 
its parts. Thus each part of matter mutually 
attracts in a direct ratio of its maſs and an in- 
verted ratio of its diſtance, and from all theſe 

attractions there reſults a ſphere when there is 
no rotatory motion, and a ſpheroid when there 


is one. This ſpheroid is longer or ſhorter at 


the two extremities of the axis of rotation, in 
proportion to the velocity of its diurnal mo- 
tion, and the earth has taken, by virtue of its 
rotative velocity, and of the mutual attraction 
of all its parts, the figure of a ſpheroid, the 
two axes of which are as 229 to 230 to one 
Thus, by its original conſtitution, by its 
homogeneouſneſs, and independent of every 
hypotheſis from the direction of gravity, the 
earth has taken this figure of a ſpheroid at its 
its equatorial diameter was raiſed about 62 
| leagues higher than under the poles 
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A vurron's 


- I ſhall 4 on this e becauſe thars 
are ftill geometricians who think that the 
figure, of the earth depends upon theory, and 
Sa Him — chap: have 


' embraced, and from a ſuppoſed direction of 
gravity. The firſt thing we have to demon- 


ſtrate is, the mutual attraction of every part of 
matter, and the ſecond the homogeneouſneſs of 


| the terreſtrial globe: if we clearly prove that 


theſe two circumſtances are really fo, there 
will no longer be any hypotheſis to be made on 


che direction of gravity: the earth will neceſ- 
' Aarily have the figure Newton decided in fa- 


your of, and every other figure given to it by 
virtue of yortexes or other A, will 
not be able to ſubſiſt. | 5 

It cannot be doubted that e 


gravity which retains the planets in their or- 
' bits; the ſatellites of Saturn gravitate towards 
Saturn, thoſe of Jupiter towards Jupiter, the 
Moon gravitates towards the Earth; and 
Saturn, Jupiter, Mars, the Earth, Venus and 
Mercury, gravitate towards the ſun: fo like- 
wiſe Saturn and Jupiter gravitate towards 
their ſatellites, the Earth gravitates towards the 
Moon, and the ſun towards the whole of the 


= 
planets. 1 
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3 — is therefore general and 
mutual in all the planetary ſyſtem, for action 
cannot be exerciſed without a re- action; all the 
planets, therefore, act mutually one on the other. 
This mutual attraction ſerves as a founda- 


tion to the laws of their motion, and is de- 


monſtrated to exiſt by its effects. When Sa- 
turn and Jupiter are in conjunction, they act 
one on the other, and this attraction produces 
an irregularity in their motion round the ſun. 
It is the ſame with the Earth and the Moon, 
they alſo mutually attract each other; but the 
irregularities of the motion of the Moon, pro- 
ceeds from the attraction of the Sun, ſo that 
the Earth, the Sun, and the Moon, mutually 
act one on the other. Now this mutual at- 
traction of the planets, when the diſtances are 
equal, is proportional to their quantity of mat- 
ter, and the fame force of gravity which cauſes 
heavy matter to fall on the ſurface of the Earth, 
and which extends to the Moon, is alſo pro- 
portional to the quantity of matter; therefore 
the total gravity of a planet is compoſed of 
the gravity of each of its parts; from whence 
all the parts of matter, either in the Earth or 
in the planets, mutually attract each other; 
and the Earth by its rotation round its own 


RBI pies md res 9. —_ F * © Stan -3- 4 — ON 9 2 K „ * 2 
— r P e —— —— —„- wr — = he 


U 


18 CONN IIS — . — — 7 1 ** 


1 vurrow's 
. 7 


roid, the axes of which are as 229 to 230. 


| The direction of the weight muſt be perpen- 
|  dicularto the earth's ſurface; conſequently no 


hypotheſis drawn from the direction of gravity 


can be ſuſtained unleſs the general attraction of 
the parts of matter be denied; but the exiſt- 
ence of this mutual attraction is demonſtrated 


by obſervations, and the experiment of pendu- 
lums prove, that its extenfion is general; there- 
fore we cannot ſupport an hypotheſis on the 


direction of gravity without going * ex- 


perience and reaſon. os | 
Let us now proceed to examine whktiher the 


matter of which the terreſtrial globe is com- 
poſed be homogeneous. I admit, that if it is 
ſuppoſed the globe is more denſe in ſome parts 
than in others, the direction of gravity muſt 


be different from what we have juſt aſſigned, 


and that the figure of the Earth would alſo 
differ agreeable to thoſe ſuppoſitions. But 
what reaſon have we to make theſe ſuppoſi-- 


tions? why, for example, ſhould we ſuppoſe 


that the parts near the centre are denſer than 
thoſe which are more remote? Are not all 
the particles which compoſe the globe, col- 


lected together by their attraQtion ? 
N vm” 
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hence, each particle is .2 centre, and there is 
round the centre, are denſer than - thoſe which 
— — eee if one 
e the oaks as rotation rt be found 
near the denſe parts, and an inequality would 
enſue in the diurnal revolution; we ſhould re. 
mark an inequality in the apparent a 
ud ſtars ; - — 


acconing as ws ſhould be place 0 th deſer 
: the ads no longer b — Papas i 
the earth is equal and uniform. At all parts 
of the Earth's ſurface, the ſtars appear to move 
with the ſame velocity at all heights, and if 
there be any rotation in its axis, it is ſo tri- 
fling as to haye eſcaped obſervation: it muſt 
herefore be concluded, that eto pit 
mogeneous, or nearly ſo in all its parts. 
If the earth was a hollow and weld: offs 
and the cruſt of Which, for example, not more 
than two or 5 miles * it would pro- 
vox. . 5 P duce 
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in this — — tum hay hive 


be added, muſt conyihce us, chat the inner parts 


56, eures 
| duce tle ca. x. The oa D \ 


e ys das whe wick. 


tions — ly *oCca> - 


- —— threat erent | 


for hen the higheſt parts of the globe, as the 
ordeliers, mum e eee OR | 
whole globe tha hn the ws in the wer. 


ond for dhe deviation of the himb - 
3. The weight of bodies would be 


on the plains 3; ſo that we ſhould feel our- 
ſelves conſiderably heavier and ſhould walk 
with mate difficulty in high than in low places. 


A Rs nee 5 
matter. lein 8 5 
Ante 0 Hand, if dy ae 


„ ng filled with 
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2 matter much more denſe than a booms 
e modes dp vr gh 
much mare, and the matien pf pe 
would he more accelerated, than in HR they 


_ are-when carried fram an eminence into 2 plain, 


thus, we may preſume that the internal part of 
the Earth is filled with a matter e 
to that which compoſes its ſurface. What 


may complete our determinatign in favour 4 


this opinion js, that in 2 . formation of 
riodical 


 mogeneoys-. — a — due 14 Jil 
ter on the ſurface, alth Itho on 


that time. the U 
originally the ſame with the interjor, has un 
dergone a yariety of changes by, external cauſes, 


which h 
denſities; but it muſt be remarked, that the 


dienſeſt matters, as gold: and metals, are allo thoſe 


I the moſt ſeldom to be met with, and Cone 


quently. the greateſt part of the matter , at the 
ſurface of the globe has not undergone any very 
great changes with relation to its denſity; the 


moſt camman materials, 2s ſand and clay, differ 
Very little, .inſgm Sy, chat we way conjgcdurg, 
3 2 


with 


produced materials of ſuch different 


; 
1 
[ 
I 
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ths earth 0 of 2 the 
denſity of which is nearly the ſame as that of 
ſand, and that c — — — | 
„ ere omo! 5 
Notwithſtanding this, it may be urged, that, | 
although the globe was compoſed of concen- 
 trical ſtrata of different denſities, the diurnal 
motion might be equally certain, and the uni- 
form inclination of the axis as conftant and 
_ undiſturbed as it could be, on the ſuppoſition 
of its being compoſed of homogeneous matter, 
I acknowledge it, but T aſk at the ſame time 
if there is any reaſon to believe that ſtrata 
of different denſities do exiſt If theſe con- 
cluſions be not rather ad re to adjuſt the 
works of Nature to our own ideas? And 
whether in phyſics we "c ght tc admit ſuppo- 


ſitions which are not fo 8 ere ee | 


: or analogy. 
It appears therefore, that the earth, by virtue 
of the mutual attraction & 1 pits aid ts 


diurnal motion, aſſumed the figure of a ſpheroid, 


that it neceſſarily took that form from being in 
a ſtate of fluidity, that agreeable to the laws 
of gravity and of a centrifugal force, it could 
8 that in the moment of its 

formation 
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formation, as at preſent, there was a difference 
between the two diameters equal to a 23oth 
part, and that conſequently every hypotheſis in 
which we find greater or leſs difference OTE | 
tions which merit no attentio. 
But it may be faid, if this nn true, 
and if 229 to 230 is the juſt relation of the 
axis, why did the mathematicians, ſent to Lap- 
land and Peru, agree to the relation of 174 to 
175? From whence does this difference ariſe 
between theory and practice? And is it not 
more reaſonable to give the preference to prac- 
tice and meaſures, eſpecially when they have 
been taken by the moſt able mathematicians of 
\ Europe“, and with all ergy ha ee to 


ce ſttabliſh the reſult. 


To this I anſwer, that T labs paid attention 
to the obſervations made at the equator and near 
the polar circle ; that T have no doubt of their 
being exact, and that the earth may e be 
elevated a 175th part more at the 
at the poles. . But at the ſame time; I maintain 


cluſions may be reconciled.” This di 

about four leaguts in the two axes, ſo that the 
LL parts at the FIN are raiſed two leagues! more 
. M. de Maupertuis Figure of the Earth, | | 


= 

motion- ft the. — the N 
= 2 that when the 
ties of the in; it appears — — 
2 — ages 55 5 
no ation of the centrifugal 
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figure, 
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and fell on the ſur- 
became. 


air and theſe 
in form of | —— 
— _ om te 
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hich, neventhelf — 


equality of two leagues, is perhaps che greateſſ 
which ean be on the ſurface of the earth, for 


Jeapiic in height, and there is much 'probability 
of the ſea's not being more at its greateſt depth 
The theory: amen gti * Lal Sac 


— — ovquater tum 
che poles, but the changes which have 


happened to its ſurface, might afterwards 


Faiſe it ſtill more. Natural Hiſtory won- 
derfully confirms this opinion, for we have 


and Teflux, and other ' motions of the water ” 


have produced mountains and all the inequalities | 
on the ſurface of the globe, that this ſutfnee 


bas undergone conſiderable changes, and that 


ne "Wim. | | 
At way be/conjeliured PO. what has been 
aid, that to find ancient earth and matters 


not exceed one Teague at the equator'; this in- 


the higheſt mountains are ſcarcely above on 


| nnen as Cone? "<a the gs 
animals, which inhabit the ea and erm, are 


„ 


L LS — a . 
4 & #FI% 


near the poles, where the bed of the earth muſt 
| Fur than in the Southern climates. | 
On the whole, if wo. lriftly comming. the 
s by which the figure of ths earths 


ee eee for it ſuppoles 
ſe earth to have en een curve, 
whereas from the conſtant changes 
is continually undergoing, from a variety and 7 
combination of cauſes, it is almoft impoſhible 
that it ſhould have retained any regular figure, 
and hence the poles might originally only 
be flattened a 230th part, as Newton fays, 
and as wy heory requires. * although | 
2 the polar Single and ee have we 
not alſo the length of the degree as ex- 
Picard has it not been verified? Add to this 
motion of the pendulum, do not agree wah 
reſult drawn from n 
the contrary, they differ very little en the 
theory of Newton. This is ſurely more than 
is requiſite 1 to convince us that the poles are not 
more than a 230th part, and that if 
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Gt 
the inequalities which the water and other ex- + 
ternal cauſes have produced on its ſurface; 
but theſe inequalities being more irregular than 
regular, we muſt not form any hypotheſis 
thereon, nor ſuppoſe, that the meridians, are 
ellipies, or any other regular curves. From 
whence we perceive, that if we ſhould ſuc- 
ceſſively meaſure many degrees of the earth 
in all directions, we {till ſhould not be certain | 
by that alone, of the exact ſituation of the 
| poles, nor whether they were depreſſed. * 
or leſs than the 23oth part. 
May it not alſo be conjectured, that if the 
inclination of the axis of the earth has changed 
it can only be produced by the changes which 
have happened to the ſurface, fince all the reſt 
of the globe is homogeneous ; that conſequently 
this variation is too little ſenſible. to be per- 
ceived by aſtronomers, and that if the earth 
is not encountered with a comet, or deranged 
by any other external cauſe, its axis will remain 
perpetually inclined as it is at preſent, and as 
it has always been. 5 
In order not to omit any 8 which 
appears reaſonable, may it not be ſaid, that as 
the mountains and inequalities which are on the 
aL: Q _ furlac 
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ſurface of the earth. en amd by ter 
flux and reflux of the ſea, the mountains and 
inequalities which we remark on the ſurface of 
the moon, have been produced by a ſimilar 
cauſe; they certainly are much higher than 
_ thoſe of the earth, but then her tides are alſo 
much ſtronger, occaſionec by the earth's being 
conſiderably larger than the moon, and con- 
ſequently producing her tides with a ſuperior 
force; and this effect would be much greater 
if the moon had, like the earth, a rapid rota- 
tion; but as the moon preſents always the ſame 
| but in proportion to the motion ariſing. from 
her libration, by which it alternatively diſcovers 
to us a ſegment of its other hemiſphere; this, 
| however, muſt produce a kind of flux and re- 
flux, quite different from that of our ſea, and 
fiderable than if the moon had from its courſe 
a revolution round its axis, as quick as che ro- 

note ere arart 
1 thould furniſh a volume as 8 as 
that of Burnet or Whiſton's, if I were 
to enlarge on the ideas which ariſe in ſup- 
port of the above; by giving them a geome- 
tior of the laſt author, 3 
mignt 
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might 24d conſiderably to their * 
but in my opinion, hypotheſes, however 
probable, ought not be treated with ſuch pom - 
polity; nn n 


re ee 


ron THE 8YSTEM OF wnisron. 


. 

diſſertation on the creation of the world; 
be lap that the account of it given by Moſes 
in the text of Geneſis has not been rightly un- 
derſtood; that the tranſlators have confined 
themſelves too much to the letter and ſuper- 
ficial views, without attending to nature, rea- 
of the world being made in fix days, be ſays, 
given by Moſes is not an exact and philoſo-— 
Phical narration of the creation and origin of 
but only an hiſtorical repreſen- 
| *A NenTheny of 6 Zr by Villa wu we. 
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tation of the terreſtrial globe. The Earth, ac- 
cording to him, exiſted in the chaos; and, at 
the time mentioned by Moſes, received the 
form, ſituation, and conſiſtency neceſſary to 

be inhabited by the human race. I ſhall not 
enter into a detail of his proofs, nor undertake 
their refutation. The expoſition we have juſt = 


made is ſufficient to demonſtrate the difference _ 


of his opinion with public facts, its contrariety 
with ſcripture, and conſequently the inſuffici- 
ency of his proofs. On the whole he treats 
this matter as a theological controvertiſt, ra- 
ther than as an enlightened philoſopher. 
Leaving theſe erroneous principles, he flies 
to ingenious ſuppoſitions, and, although ex- 
traordinary, yet have a degree of probability to 
thoſe, who like him, incline to the enthuſiaſm 
of ſyſtem. He fays, that the ancient chaos, 
the origin of our Earth, was the atmoſphere 
of a comet: that the annual motion of the 
Earth began at the time it took its new form, 
but that its diurnal motion began only when 
the firſt man fell. That the eliptic cut the tro- 
pic of cancer, oppoſite to the terreſtrial para- 
diſe, which was ſituated on the north-weſt fide 


of the frontiers of Aſſyria: that before the de- Z 


luge the year began at the autumnal equinox: 
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that the orbits of the planets, and the Earth, 
were then perfect circles. That the deluge 
began the 18th of November 2365, of the Ju- 
lian period, or 2349 years before Chriſt. That 
and that they exactly contained 360 days. That 
a comet deſcending in the plane of the eliptic 
towards its perihelion, paſſed near the globe of 
the Earth the ſame day as the deluge began: 
that there is a great heat in the internal part f 
the terreſtrial globe, which conſtantly. diffuſes 
itſelf from the centre to the circumference; 


that the form of the Earth is like that of an 


egg, the ancient emblem of the globe: that 
mountains are the lighteſt part of the Earth, 
 &c. He afterwards attributes all the altera- 
tions and changes which have happened to the 
Earth, to the univerſal deluge; then blindly 

_ adopts the theory of Woodward, and indiſcri- 
minately makes uſe of all the obſervations of 
that author, on the preſent ſtate of the globe; 
but aſſumes originality when he {peaks of its 
future ſtate; according to him it will be con- 
ſumed by fire, and its deſtruction will be pre- 
ceded by terrible earthquakes, thunder, and 
frightful meteors; the Sun and Moon will have 
an hideous aſpect, the heavens will appear to 


Earth: but when the fire ſhall have devoured 
all the impurities it contains; when it ſhall be 
che faints, and the bleſſed ſpirits will return and 
take pollcfiion _ and there remain * the 
eee the bel en appear 
to be raſh and extravagant aſſertions, never- 
that they ceaſe to appear abſolutely chimerical, 
He ſupports his ſubjects with much ſcience, 
and it is ſurpriſing, that from 2 mixture of 
ideas ſo very abſurd, a fyſtem | 

with an air of probability. It has not affected 
vulgar minds ſo much as it has dazzled the 


a celebrated aſtronomer, in the conſtant habit 
of eee FEAT —__ 


1. eee 


 eafily deceived by the glare of erudition, and == 
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6 of ather- Suns nd Nen - 
He pretends, that Moſes has not given us the 


| hiſtory of the firſt creation of this globe; but 


only a detail of the new form that it took when 
the Almighty turned it from the maſs. of a co- 
met into a planet; and formed it into a proper 
habitation for men. Comets are, in. fact, ſub- 
jected to terrible viciſſitudes by reaſon of the 
enxcentricity of their orbits. Sometimes, like 
there than red hot iron; and ſometimes a 
houſand times colder than ice; if they are, 
therefore, inhabited it muſt be by ſtrange crea- 
tures, of which we can have no conception. 
| The planets, on the contrary, are places of 

reſt where the diſtance from the ſun, not vary- 


ing much, the temperature remains nearly the 


lame, and permits different Cinds-of, e 

animals to grows and multiply 
In the beginning God created the marks 
but, obſerves our author, the earth was then 
an uninhabitable comet, ſuffering alternatively 
the exceſs of heat and cold, its liquifying, and 
freezing by turns, formed a chaos, or an abyſs, 
ſurrounded with thick darkneſs: © And dark- 
neſs covered the face of the deep; & tenebrae 
erant n 4. This chaos was the 
e f 


lie af eh comet, "FOO Waben 
heterogeneous matters, the centre occupied by 
ſpherical, ſolid, and hot ſubſtances, of about two 
tmouſand leagues in diameter, round which a very 
great ſurface of a thick fluid extended, mixed 
with an unſhapen and confuſed matter, like the 
chaos of the ancient rudis et indeflaque moles. = 
This vaſt atmoſphere contained but very 
few dry, ſolid, or terreſtrial particles, ſtill leſs 
aqueous or aerial, but a great quantity of fluid, 
denſe and heavy matters, mixed, agitated and 
jumbled together in the ' greateſt diſorder and 
confuſion. Such was the Earth before the ſix 
days, eee. of the creation, when 
the excentrical orbit of the comet had been 
changed, every thing took its place, and bo- 
dies arranged themſelves according to the law 
of gravity, the heavy fluid deſcended to the 
loweſt places, and left the upper regions to the 
terreſtrial, aqueous and aerial parts; thoſe like- 
wiſe deſcended according to their order of gra- 
vity: firſt, the earth, then the water, and laſt 
of all the air. The immenſe volume of chaos 


was thus reduced to a globe of a moderate ſize, 


in the centre of which is the ſolid body, that 
en retains the heat which the ſun formerly 


e ee when it belonged to a co- 
met. 
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D 
fifty thouſand years to cool. Around this 
 folid and burning matter which occupies the 
centre of the Earth, the. denſe and heavy fluid 
which deſcended the firſt is to be found, and 
this is the fluid which forms the great abyſs 
on which the Earth is borne, like. cork on 
quickſilver; but as the terreſtrial parts were 
originally mixed with a large quantity of water, 
in deſcending they have dragged with them a 
nne 
formed A 3 bed with the heavy 
fluid which ſurrounds this hot ſubſtance, . inſo- 
much that the great abyſs is compoſed of two 
concentrical-orbs; the moſt internal of which 
is a heavy fluid, and the other water, the laſt of 
which ſerves. for a foundation to the Earth. 
It is from this admirable arrangement, pro- 
duced by the atmoſphere of a comet, that the 
ren 
its phenomena are to depend. 1 
. comet ;was 
once diſembarraſſed from all the ſolid and 
terreſtrial matters, there remained only the 
e LE 
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fun freely palſed, and inflantly proditced Tight 
& Let hte be Tight, and there was light.” 
be columns which compoſed the orb of the 
15 Earth being formed with ſich great precipita- | Y 
tion is the cauſe of their different denſities; 
conſequently the heavieſt ſutik deeper ihto this 
ſubterraticous fluid than the lighteſt; and it is 
tains on the ſurface of the earth. Theſe in- 
- Equalities were, before” the deluge, diſperſed 
and ſituated otherwiſe than they are at preſent. | 
| Inftead of the vaſt valley which contains the 
ocean there were many ſmall divided cavities 
6n the ſutface bf the globe, each of which 
contained a part of this water: the mountains 
were als" more divided, and did not form | 
contained a thoufind” times more people; and 
| was a thouſand” times more fertile; and the 
life of man and other artimals were ten times | 
longer, all which was effected by the in- 
ternal heat of the earth that proceeded from 
the centre, and give birth to a great humber 
| 3 1 plants and animals, beſtowing on them a 
te | egree bf vigour neceſſity for them to ſubſiſt a 
1 long time, and — et er abundarice, 
But this heat, by A the frrength of 
© +35 oh ; bodies, | 
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| bodies, unfortunately extended to the heads of 
men and animals; it augmented their paſſions ; 
it deprived man, of, his innocence, and the 
brute creation of. part of their intelligence ; all 
ereatures, excepting fiſh, who inhabited a colder 
element, felt the effects of this heat, became 
criminal and merited death. Is therefore came, | 
and this univerſal death-happened on Wedneſday 
the 28th of November, by a terrible deluge of 
forty days and forty nights, and was cauſed by 
| Ge of apathen oops HA Gran 
earth in returning from its perihelion.... _ _ 
The tail of a comet is the lighteſt part of 
its atmoſphere; it is a tranſparent miſt, a ſubtle 
vapour, which the heat of the ſun exhales from 
the body of the comet: this vapour compoſed 


of extremely rarefied aqueous and agrial par-. 


titles, follows the comet when it deſcends to 
its perihelion, and precedes when it re- aſcends, 
ſo that it is always ſituate oppoſite to. the ſun, 
as if it ſought to be in the ſhade, and avoid 
the too great heat of that luminary. The 
column which. this vapour forms is often of an | 
immenſe. length, and the more a comet ap- 
grade the ſun, the longer and more extended 

is its tail, and as many comets deſcend below 
. orb of the earth, it is not not ſur- 
Die RZ briſng 


| rounded with WE GY Of ORE tail ; this 
2 quantity of water equal to what is co * 
in the whole ocean. In ſhort. this tail ae 

what Moſes calls the cataracts of Heaven, 
tc and the cataracts of Heaven were opened. 
The terreſtrial globe meeting with the tail of 
a comet, muſt, in going its courſe through 


dine hb Ir coil F> olf (ich; coming 
within the ſphere of the earth's attraction, 
muſt fall on it, and fall in the form of rain, 
ſince this tail is partly compoſed of aqueous 
vapours. Thus rain may come down in ſuch 
abundance as to produce an univerſal deluge 


| the waters of which might eaſily ſurmount the 


tops of the higheſt mountains. Nevertheleſs, 
our author, cautious of not going directly 
againſt the letter of holy writ, does not ſay 

place he can find it. The great abyſs as we ſee 


eee Tue 8 
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contained in the great abyſs, would be agitated 
by fo violent a kind of flux and reflux, that the 
ſuperficial cruſt would not reſiſt, but ſplit in 
ſeveral places, and the internal waters be diſ- 
e EPR * And the fountains of 
"Butt fie bobkils'of- W 
tail of the comet, and the great abyſs fur- 
niſhed ſo liberally ? our author is not the leaſt 
embarraſſed thereon. As ſoon as- the earth, 
continuing its courſe, removed from the comet, 
the effect of its attraction, the flux and reflux 
in the great abyſs ceaſed of courſe, and imme- 
diately the upper waters precipitated back with 


violence by the ſame roads as they had been 


forced upon the ſurface. The great abyſs ab- 
ſorbed all the ſuperfluous waters, and was of a 
ſufficient capacity not only to receive its own 
water, but alſo all thoſe which the tail of the 
comet had leſt, becauſe during its agitation, 


and the rupture of its cruſt, it had enlarged 


the ſpace by driving out on all ſides the earth 
that ſurrounded it. It was at this time alſo, 
the figure of the earth, which till then was 
ſpherical, became elliptic. This effect was 

occaſioned by the centrifugal force TP 
CO POS Ou ttractio 


* 6 3 
| tail of the comet, —— 


As; the) conſt; was hk and. divided into an 

— plates, and becauſe the; nen 

* Here chen is Mr. Whiſton's {ane 
creation ;- the cauſes of tho univerſal deluge; 
the length of the life of the firſt men; and the 
gute of the Earth; all which ſeem to have 
coſt our author little or no labour; but Noah's 
ark, ren to have ee mg him. 


the ters of the (great x by; ine ne 


ran it be ir naginee that the Jt flcated — 
with its · numerous cargo on the top of the 
waves? Here our author makes great efforts 
to arrive at, and gives 2 e. reaſon for the 
d preſervation 
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ind Viit ide Grttiooaieat+ ——ů— . 
it, but only obſerve, howhatd it is for a man who | 


has explained objects fo great and wonderful, 


without having recourſe to a ſupernatural 
power, to be ſtopt by one particular circum- 
ſtance; our author, however, choſe rather 
to riſk drowning with the ark, than to attri- 
bute to the immediate bounty of the Almighty, 
the preſer vation of this precious veſſel. 15 
I ſhall only make one remark on this 

ſyſtem, of which I have made a faithful 
abridgement: which. is, whenever we are 
raſh enough to attempt to explain theolo- 
gical truths, by phyſical reaſons, or inter- 
pret purely by human views, the divine 
text of holy writ, or that we endeavour to 
reaſon off the will of the I on 


— Ane gon £ | 1 
of this ſyſtem, Which, in —— abe 

ſurdities, has been received with great applauſe. 
He neither doubts the truth of the deluge, nor 
the authenticity of the {icred: vit; but as 
F than with phyfic - 


x28 :  nUFFON's. 


uns; bo: hes — of th 
ſcripture for phyſical fats, and the reſults of 
aſtronomical obſervations; and has ſo ſtrangely 


| blended the divine knowledge with human | 


ſcience, as to give birth to the moſt extra- 
ordinary ſyſtem, TORN was or will 


be conceived. 


"ARTICLE Ii 
FROM THE SYSTEM OF BURNET,” «e- 


by « 
- 
x 
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105 ven i th fa er has vn 
this - ſubject generally, and in a ſyſte- 


ee He was poſſeſſed of much 


underſtanding, and was a perſon well acquainted 
with the belles lettres. His work acquired great 
nen, * n. n the 


| 3 *.6 4oy Med desde Geri e Sell 
 originem & mutationes generales, quas aut jam ſubir, * 
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Burnet, in a treatiſe called © Examination of 
refuted Whiſton's fyſtem, e 
author very different from the firſt, and ſeems 
even to be of his opinion in ſeveral caſes, and 
looks upon the tail of a comet to be a very 
ptobable cauſe for the deluge. But, to return 


to Burnet, his book is elegantly written; he 


execution is deficient for want of proper ma- 
terials; his reaſoning is good, but his proofs 
are weak; yet his confidence in his writings is 
ſo great, that he frequently cauſes his readers | 
to paſs over his errors. | 

He begins by -wiking. e the 
deluge, the earth had a very different form 
from that which it has at preſent ; it was at firſt, 


he ſays, a fluid maſs, compounded of matters 


of all kinds, and of all forts of figures, the 
heavieſt deſcended towards the centre, and 
formed a hard and ſolid body; round which the 
waters collected, and the air, and all the liquors 
lighter than water, ſurmounted them. Between 
the orb of ait and that of water, was an oth 
vol. 1. , of 


- Sorron's' 
ter, butas the zirwas — 


ue eee — — 
deſtcrided on the coat of oil, and formed a 
terteſtrial orb blended wich earth and oil; and 
this was” tho firft habitable earth, and the firſt 
abode of man. This was an excellent ſoil, 
light, and calculated to yield to the tenderneſs 
of the firſt germs. The ſurſace of the ter- 
reſtria — ae ne — 
heidquatios3 but — e ſixteen 
_ cefituries in this ſtate, for the heat of the ſun 
e 
| ſurface,” ſoon after theſe cracks penetrated 
| ons increaſed fo conſiderably by time, 
that at length they entirely opened the cruſt; 
in an inſtant the whole earth fell into pieces in 
—— apron ating 
aber 0 
; vat all thos maſſes of earth by filling into 


3 l irregularly, that 
„ eee — ai wore dai denen 


5 proporion «thy led hem - 
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| the kate of, the earth diſcovered. itſelf in the 
higheſt parts; at length water alone remained 
in the loweſt parts; that is to ſay, the vaſt 
vallies which contains the fea. Thus our 
ocean nm ene the reſt i is 
eee 1 The inande and fea 
rocks are the ſmall fragments, and continents 

are the great maſſes of the oſd eruſt. As the 
rupture and the fall of this cruſt are made of a 
ſudden and with confuſion, it is not ſurpriſing 


to find eminences, depths, plains, and. inequa- 
due, of all kinds on d- ars of e k. 


lo -3: ARTICLE wv.” 


6? i 


eas reren or Joun beds, | 


| 8 be Gid of this LD that t at- 
® tempted. to-raiſe an immenſe monument on 
2 leſs ſolid baſe than the moving ſand, and to 
_ \eonſtruR a world with duſt ; for he pretends, 
_ at the tiwe of the . a total diffolu- 


132 ns  puyroN's 
which preſents, after having gone through his 


| | book®, is, that this diſſolution was made by 


the waters of the great abyſs. He aſſerts, 
that the abyſs where this water was included 
opened all at once at the command of God, 
and diſperſed over the ſurface an enormous 
quantity of water neceſſary to cover the tops 
of the higheſt mountains, and that God fſuſ- 
pended the cauſe of coheſion which reduced 
all ſolid bodies into duſt, &c. He did not 
conſider that by theſe ſuppoſitions he added 


other miracles to that of the univerſal deluge, 


or at leaſt phyſical impoſſibilities, which agree 
neither with the letter of the holy writ, nor 
mathematical principles of natural 
ng But as this author has the merit 
of having collected many important obſerva- 
tions, and as he was better acquainted with the 
materials of which the globe is compoſed than 
thoſe who preceded him, his ſyſtem, although 
badly conceived, and worle digeſted, has, 
nevertheleſs, dazzled many people, who, ſe- 
duced by the truth of ſome particular circum- 
ſtances, put confidence in his general conclu- 
N we Th therefore, you a ſhort, view 


” RT 
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ol his theory, in which, by doing ju 
the author's merit, and the cine e 


obſervations, we ſhall put the reader in a ſtate 


of judging of the inſufficiency of his ſyſtem, 
and of the falſity of - ſome of his remarks. 
Mr. Woodward ſpeaks of having diſcovered 
by his ſight, that all matters which compoſe the 

_ Engliſh earth, from the ſurface to the deepeſt 
places which had been dug, were diſpoſed by 
beds of ſtrata, and that in 4 great number of 
theſe there were ſhells: and other marine pro- 
duQtions; he afterwards adds, that by his 
correſpondents and friends he was aſſured, that 
in other countries the earth is compoſed of the 


| ſame materials, and that ſhells are found there, 


5 n eee the er ee, 


PR a. 157 one over the 
other, as matters are which are tranſported by 
the waters, and depoſited in form of ſediment. 
Theſe general remarks, which are true, are 
followed by particular obſervations, by which 

_ in the ——— real ſhells and marine 


the hr of ane e. 


Te i 


"224 - 7-mUzrON's-/” 


1— mee —— chough partly made 
| natiers of different ſtrata are placed one 
| bow arr 3 n en * n 
ente general rann tra, Nah yn 
* 1 ace 3 coal, 
| heavier iber of «theſe latter materials. 
marls, clay, and; ſtone, marble, and at loft 
_ exattly followed te Page gravity, there 
would be an appearance, that they might have 
—— — ſame time, ms | 
erts with co in ſpite of the 
5 — or without —_ 
T wee and that conſequent te . | 
0 3 . ret — 5 
1 water. "M5" this is<be/foundation of his 
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prineiple may produce falſe combinations and: 
erroneous: concluſions. - Sf 100 - 136w—- tt 
All che matters, ſays! our non which 
— the earth, from the ſummits of the 
me. But in what manner, and at what time 
was it diſſolved? In water, replies he, and 
at the time of the deluge. But there is not a 
ſufficient quantity of water on the globe for 
this to be effected, ſince; there is more land 
more water than is requiſite at the . of 
the earth, that it was only neceſſary for it to 
aſcend, and poſſeſs a power of diſlolving elle 
ſubſtance but ſhells, aſter ware to find the 
to make all this agree eee, 
deluge. This then is the ſyſtem, of which 
the author does not entertain the leaſt doubt; 
for when it is oppoſed to him that water cannot 
anſwers ſimply, that nevertheleſs it did happen 


* 
: c 3 5 4 8 x = £.x 
. S & 25 by 'Ss , 
a £ 3 


all che earth, and at the ſame time preſerve the 
chis water was a diſſolvent; but that it is clear, 
by facts, that the earth had been diſſolved and 


5 f Ils reſerved. When he was evidently 


to ſupport, for theſe phenomenas, his ſyſtem 
was uſeleſs, he ſaid, we have only to imagine, 
that during the deluge, the force of gravity, 
andthe coherency of matter ceaſed on a ſudden, 
and by this ſuppoſition, the diſſolution of the 

old world would be explained in a very ealy 
and ſatisfactory manner. But, it was ſaid 
tohim, if the power which holds the parts of 
matter united was ſuſpended, why were not the 
ſhells diſſolved as well as all the reſt? Here 
he makes a diſcourſe on the organization of 
ſhells, and bones of animals, by which he pre- 
ceaſe, but that it was only diminiſhed ſuffi- 
cient to diſunite all the parts of minerals, and 
7 | not 


„ 
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not thoſe of animals. To all this we cannot 
be prevented from diſcovering, that our author's 
| ſervation; and I do not think it neceſſary ſeri» 

oufly to refute opinions which have no foun- 
dation, eſpecially when they have been ima» 
gined againſt the rules of probability, and 
Ann from eee ae to me- 


— — —˙— p EI fe 


— , 7—«—«§«ð?5§0 X 


Err ˙%— ]] 


# 


ARTIELE Yo © 
EXPOSITION OF SOME OTHER SYSTEMS, 


F is plain that the three forementioned hypo- 
theſes have much in common with each other. 
They all agree in this point, that during the 
deluge, the earth changed its form, as well ex- 
ternally as internally; but theſe ſpeculators 
have not, conlidered that the- 3 
vol. . 1 deluge 


— y 7m \ 
— by raptor men 
r e Gerad 
writings teach us, that before the deluge 
there were rivers, ſeas, mountains, and foreſts. 
That theſe rivers and mountains were for the 
moſt part retained in the ſame fituation; the 
Tigris and Euphrates were the rivers of 
the ancient paradiſe: that the mountain of Ar- 
menia on which the ark reſted, was one of the 
higheſt mountains in the world at the deluge 
as it is at preſent: that the ſame plants and 
animals which exiſt now, exiſted then; for we 
read of the ſerpent, of the raven, of the crow, 
and of the dove, which brought the olive branch 
into the ark; for although Tournefort aſſerts 
there are no oliye trees for more than 400 
miles from Mount Ararat, and paſſes fome ab- 
ſurd jokes thereon“, it is nevertheleſs certain 
there were olives in this neighbourhood at the 
time of the deluge, ſince holy writ aſſures us 
of it in the moſt expreſs terms, but it is by 
no means aftoniſhing that in the ſpace of 4000 
: years the olive trees ſhould have been deſtroyed 
in an e and ee in others; 
. It 


* e vol. 2, nene 
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it is therefore contrary to ſcripture and reaſon, 
that thoſe authors have ſuppoſed the earth was 
quite different from its preſent ſtate before the 
deluge; and this contradiction between their 
hypotheſes and the facred text, as well as phy- 
ſical truths, muſt. cauſe their ſyſtems to be re- 
jected, if even they ſhould agree with ſome 
phenomena. Burnet gives neither obſer- 
vations, nor any real facts, for the ſupport 
of his ſyſtem. Woodward has only given 
us an eſſay, in which he promiſed much more 
than he could perform: his book is a project, | 
the execution of which has not been ſeen. He 
has made uſe of two general obſervations; 

the firſt, that the earth is every where com- 
poſed of matters which formerly were in a ſtate 
of fluidity, tranſported by the waters, and 
depoſited in horizontal ftrata.. The ſecond, 
that there are abundance_of marine produc- 
tions in moſt parts of the bowels of the earth. 
To give a reaſon for theſe facts, he has re- 
courſe to the univerſal deluge, or rather it ap- 
pears that he gives them as proofs of the 
deluge, but like Burnet he falls into 
evident contradictions, for it is not to be 
ſuppoſed with them, that there were no moun- 
tains {aims to the deluge, ſince it is cxpreſsly 


T2 _ ſtated, 


8 
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| * that the waters role fifteen cubits above 


deſtroyed or diſſolved theſe mountains; but, 


their places, and the ark reſted on that which 


the ater firſt deſerted. Beſides, how can it 


be imagined, that during the ſhort duration of 


| the deluge, the waters were able to diſſolve 


the mountains and the whole body of the earth? 


Is it not an abſurdity to ſuppoſe that in forty 
days all marble, rocks, ſtones, and minerals, 


were diſſolved by water? Is it not a manifeſt 
contradiction to admit this total diſſolution, 
and at the ſame time maintain, that ſhells, bones, 
s were preſerved entire, 


b ifelred cho. moſt 
ſiolid ſubſtances? I ſhall not therefore heſitate 
to ſay, that Woodward with excellent facts and 


obſeryations has formed but a poor and incon- 


ſiſtent ſyſtem. ; 
Whiſton, who came laſt, pay enriched 


tte other two, and notwithſtanding he gave a 


vaſt ſcope to his imagination has not fell into 
contradiction: he ſpeaks of matters not very 


credible, but they are neither abſolutely nor 


„ 
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ſuppoſe it was a ſolid matter, ſurrounded with 
a ring of heavy fluid, and afterwards with a 
ſuſtained; in the latter the different parts of 
mountains and -inequalities on the ſurface of 
the earth. Here, . however, this aſtronomer 
hypotheſis, muſt be an uniform arch, and that 
conſequently it could not be botne on the 
water it contains, and much leſs ſunk therein. 
I do not know that there are any other phyſical 
errors, but he has made a great number of 
the whole, it cannot be denied abſolutely that 
the earth meeting with the tail of a comet 
might not be inundated, eſpecially allowing the 


author that the tail of 2 comet, may contain z 


aqueous vapours; nor can it be denied as an 
abſolute impoſlibility that the tail of a comet, 
in returning from its perihelium, might not burn 
the earth, if we ſuppoſe, with Mr. Whiſton, 
that the comet paſſed very near the ſun; it is 
eo a But 
—_ 


} 
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though his. ideas are not abſolute 0 
bilities, there is fo little probability to each 


thing, when taken ſeparately, that the reſult 


: upon the whole taken _ puts Cakes 
credibility. ; 


The three Slang: we RR 10 of are 
not, the only works which have been compoſed 


on the theory of the earth; a Memoir of Mr. 
Bourguet appeared in 1729, printed at am- 
ſterdam, with his < Philoſophical Letters on 
the Formation of Salts,” &c.” in which he 


gives a ſpecimen of the ſyſtem he meditated, 


but which was prevented completion by the 
death of the author. It is but juſtice to ad- 
mit, that no perſon was more induſtrious in 


making obſervations or collecting facts. To 


him we owe that great and beautiful obſerva- 


tion, the correſpondence between the angles of 


better than the reſt in making a phyſical and 


reaſonable hiſtory of the changes which had 


happened to the globe, and that he was very 
wide from having found the real cauſe-of thoſe 


effects which he relates. To be convinced of 
„ nne caſt our eyes on the propo- 


ftions 


mountains. He preſents every thing which he | 
had collected in great order; but with all thoſe 
advantages, it appears that he has ſucceeded no 
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and which ke to ſerve-for the baſis of his 

theory. He ſays, that the whole globe took 
its form at one time, and not ſucceſſively; 
that its form and diſpoſition proves that it has 
been in a ſtate of fluidity; that the preſent 
ſtate of the earth is very different from that in 
which it was for many ages after its firſt for- 
mation; that the matter of the globe was at 
the beginning leſs denſe than ſince it altered its 
appearance; that the condenſation of its ſolid 
parts diminiſhed by degrees with its velocity, 
ſo that after having made a number of revolu- 
tions on its axis, and round the ſun, it found 
- Itſelf on a ſudden in a ſtate of diſſolution, 
which deſtroyed its firſt ſtructure. This hap- 


pened about the vernal equinox. That the 


| ſea-ſhells introduced themſelves into the diſs 
ſolved matters; that after this diſſolution the 
earth took the form it now has, and that the 
fire which directly infuſed itſelf therein con- 
ſumes it by degrees, and it will be one day. de- 


ſtroyed by a terrible exploſion, accompanied 


uoith a general conflagration, which will aug- 


ment the atmoſphere of the globe, and diminiſh 
its diameter, and that then the earth, inſtead 
| of beds of ſand or earth, will have only ſtrata 

„„ „„ 
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en beine @/vilaidied init; acid dhe kg 
all the matter which compoſes the globe is 
... 
The other kinds of earth are formed 
Spoon Fom » mixture of this fy | W . 
vapours, refel, and formed the ſea. - They at 
neee ee, ee ſur- 
E dts 
the ſea, which are every where to be found, 
poſitively prove that the ſea has covered the 
whole earth; and the great quantity en on 
1 * nd dne, W ; | 


acting Although dae hogs ar won 


are not contradictory: but the grand defect o 
this theory is, that it is not applicable to the 
preſent Kate of the earth; it is the-paſt which 
it explains, and this paſt is ſo far back, and has 
n E mins nen. 
vo. 1. U | we 


—nurron's. 


3 as a man has: talents to een 
_ what he aſſerts. To affirm as Whiſton has 
done, that the earth was originally a comet, 


ſaying things equally poſſible or impoſlible, 


eee ee 
the rules of probability. To ſay that the ſea 


formerly covered all the earth, that it ſur- 
rounded the whole globe, and that it is for this 
e 2. every where found, is not 

attention to a very eſſential point, the 
S for if that 


us fo, it muſt neceſſarily be admitted, that 


ſhell-fiſh, and other inhabitants of the ſea, of 
of the earth exited long before man and l 
5 Wet le rie r 
. — — en cove 
as ancient as each other? 4 
M. Scheutzer, in a dflrtation addreſſed to 
the academy of ſciences in 1728, attributes, 
like Woodward, the chan or. rather the 
ſecond formation of the globe, to the univerſal 
deluge: to explain that of mountains, he ſay, 
hat after A lust, God huſing to return 
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and rg with Pie a1 n 
chem abbie; hb — — 
was originally level. The whole diſſertation 
is compoſed to imply this opinion. As it was 
requiſite theſe eminences ſhould be of a ſolid 
conſiſtence, M. Scheutzer remarks, that God 
only drew them from places where there were 
many ſtones; from hence, ſays he, it proceeds, 
that thoſe countries, like Switzerland, which 
are very ſtony, are alſo mountainous; and on 
the contrary, thoſe, as Holland, Flanders, 
Hungary and Poland, have only ſand or clay, 
even to a very great depth, are een 
without mountain“. 
This author more than any ober is defirous 
of blending phyſic with theology, and though 
' he has given ſome good obſervations, the ſyſ- 
tematical part of his works is ſtill weaker than 
thoſe who preceded him. On this ſubje& he 
has even made declamations and ridiculous 
witticiſms; as may be ſeen in his Viſciam 
guaerelæ, &c. without ſpeaking of his large 
work in many folio volumes, Phyſica Sacra, a 
e which appears to be compoſed 
» $6 th Hid, of th Acad, 178, fer. 5 


05 


— forme. others; have attributss/the 
_ cauſe}, of the inequalities of the earth to par- 
ticular inundations,” earthquakes, &c. but the 
only able to produce ſome ſlight changes. 
Me admit of theſe cauſes aſter the firſt cauſe, 
| n of the flux and teh and of the 
| ee dee Goory, nor even an gener 
facts on this matterr. . 
Ny pretends that all roclatains 1 ben 
oroliuces by earthquakes, and he has compoſed 
a treatiſe to prove it; we ſhall-ſhew under the 
article of volcano's, what little . ee bis 
opinioriis built upon, ++ 
We cannot diſpenſe” with Ae Mie 
Burnet, Woodward, Whiſton, and moſt of 
which deſerves to be cleared up; which is, to 
have looked upon the deluge as poſſible by the 
preſents it to us as produced by the imr ediate 
will of God; there is no natural cauſe which 
can produce on the whole ſurface of the earth. 
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higheſt lie f even _ — 
imagine a cauſe proportionate to this effect, it 
would ftill be impoſſible to ſind another cauſe 
1 wee eee, to dilappear: 
e the lere Fra we deny that-any 
could proceed from the great abyſs, or that 


: they all returned intority; pg -/o _ 


according to him, being ſurrounded on every 
ſide by the cruſt, or e 1 
ſible that the attraction of the comet could 
cauſe any motion to the fluids it contained; much 
leſs,” as he ſays, a violent flux and reflux; 
henee there could not be iſſued from, nor en- 
tered into the great abyſs, a ſingle drop of 
water; and unleſs it is ſuppoſed that the waters 
which fell from the comet have been deſtroyed 

by a miracle, they would ſtill be on the ſurface 
of the earth, covering the ſummits of the high- 
eſt mountains. Nothing better characteriſes a 
miracle, than the impoſſibility of explaining the 
effect of it by natural cauſes. Our authors 
have made vain efforts to give a reaſon ar 
deluge; their phyſical efforts, and the ſecondary 
| e prove the 
truth of the fact as reported in the ſcriptures, 


and demonſtrate that it monk only have- been 
zerformec <= Sg firſt wn n of we 


Beſides itis certain that it 38 at one 
armee 
ſea leſt dry theſe continents we inhabit : for it 
quently the ſea at that time did not cover this 
conſiderable part of the globe. The earth 
before the deluge was nearly as it is at preſent, 
and this enormous quantity of water, which 
divine juſtice cauſed to fall on the earth to 
puniſh guilty men, in fact, brought death on 
everycreature; but it produced no change on the 
ſurface of the earth, it did not even deſtroy 
plants which grew upon it, ſince the dove 
brought an olive branch to the ark in her 

”— Why th refore imagine, as many of our 
changed the ſurface of the globe even to a depth 
of two thouſand feet? Why do they deſire it 
to be the deluge which has brought the ſhells 
on the earth which we meer with at 7 or 800 | 
. in rocks and marble ? N 


the 
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A eee be. een 
that it is poſſible for theſe waters to have 
miracle in the deluge; the firſt, for the aug- 
mentation of the waters; and the ſecond, for 
the tranſportation of the ſhells; but as there 
Fee the firſt which is related in the bible, I 
do not ſee. it neceſſary 1 the ſecond an 
article of our creed. 
On the dic tan Ee 
deluge, had retired all at once, they would have 
carried ſo great a quantity of mud and other 
capable of culture till many ages after this in- 
undation; as is known, by the deluge which 
happened in Greece, where the overflowed coun- 
any cultivation for more than three centuries.* 
We ought alſo to look on the univerſal deluge 
as 2 ſupernatural means of which the Al- 
mighty made uſe for the chaſtiſement of man- 


. | kind, and not as an effect of a natural cauſe, _- 


The univerſal en is a miracle both in its 


max, 
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; Wr eee ee 
change the earth, ſince aſter the retreat of the 
| waters, the mountains and even the trees were 
in their places, and the — 
race of 
iſhy which did not enter the ark, be preſer 
if che Earth had dean difſolved\in che water, 
3 trunſpart ſhells from India to Eu- 
bepehabce * 1 8 rte 9 2113 110.3 
dela which —— e, hn 
: ſex into every elimate, 18 ate e or rather 
the ſuperſtition of naturaliſts. Woodward, 
Scheutzer, and ſome more, call theſe petrified 5 
ſhells, the remains of the deluge; / they look 
on them as the medals and monuments which 
God has left us of this terrible event, in or er 
race. In ſhort, they have adoped this hypo- 
theſis with ſo much enthuſiaſm, that they ap- 
peur only deſirous to reconcile holy ſeripture 
with their opinion; and inſtead of making uſe 
| hdr obfervations, ny 1 | 
e203. 239-4 71.044. #147 from 
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from, they envelope themſelves in the clouds 
of a phyſical theology, the obſcurity of which 

is derogatory to the ſimplicity and dignity of 
religion, and only leaves the abſurd to perceive 
a ridiculous mixture of human ideas and di- 
vine truths. To pretend, to explain the uni- 
verſal deluge, and its phyſical cauſes; to at- 
tempt to teach what paſſed in the time of that 
great revolution; to divine what were the 
effects of it; to add facts to thoſe of holy writ, 
to draw conſequences from ſuch facts is only 
a preſumptuous attempt to meaſure the power 
of the Moſt High. The natural wonders 
which his benevolent hand performs in an 
uniform and regular manner, are incompre- 
henſible; and by the ſtrongeſt reaſon, theſe 
wonderful operations and miracles ought to 
hold us in awful . 1 in lent ado- 


ration. 
But they will ay, the univerſal :1 deluge mw 
a certain fact, is it not permitted to reaſon on 
its conſequences? It may be ſo; but it is re- 
quiſite that you ſhould begin by allowing that 
the deluge could not be performed by phyſical 
cauſes; you ought to conſider it is an imme- 
diate effect of the will of the Almighty; you 
ougnt to confine yourſelves to know ny what 
VOL, 1. e 5 the 


the Hot writ 
blend bad ohiloſopy wich the rp divine 
truth. Theſe precautions, which the reſpect 
we owe to the Almighty exacts, being taken, 
hat remains for examination on the ſubject 
of the deluge? Does the ſcripture ſay moun- 

tains were formed by the deluge ? No, it ſays 
the contrary. Is it faid that the agitation of 
the waters were ſo great as to- raiſe up ſhells | 
from the bottom of the ſea, and tranſport them 
all over the Earth? No; the ark floated 
quietly on the ſurface of the waters, Is it 
faid, that the Earth ſuffered a total diſſolution? 
None at all: the recital of the facred hiſtorian 

is ſimple and true, ee com- 

en ons 
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Tn cas ce. of dhe Earth, like that of 
Jupiter, is not divided by bands alter- 
native and parallel to the equator ; on the con- 


ary, it is divided from one pole to the other, 


by two bands of earth, and two of ſea; the 
firſt and principal is the ancient continent, the 
greateſt length of which is found to be in a 
line, beginning on the eaſt point of the northern 
part of Tartary, and extending from thence to 


tte land which borders on the gulph of Lin- 


chidolkin, where the Muſcovites fiſh for 
whales; from thence to Tobolſki, from To- 

|  bollki to che Caſpian ſea, from the Caſpian ſea 
ecca, and from Mecca to the weſtern 
rr country inhabited by the Galli, in 
Africa; - afterwards to Monoemuci or Mono- 
motapa, and at laſt to the Cape of Good Hope; 


m 
3 X2 old 
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old continent, is about 3609 leagues, Paris 
meaſure; it is only interrupted by the Caſpian 
and Red fea, the breadths of which are not 
very conſiderable, and we muſt not pay any 
regard to theſe interruptions, when it is con- 
ſidered, that the ſurface of the a is divided 
only in four parts. 

This greateſt length, is Wund by meaſuring 
the old continent diagonally; for if meaſured 
according to the meridians, we ſhall find that 
there are only 2500 leagues from the northern- 
moſt Cape of Lapland to the Cape of Good 
Hope; and that the Baltic and Mediterranean 
cauſe a much greater interruption than is met 
with in the other way. With reſpect to all 
the other diſtances that might be meaſured in 
the old continent under the ſame meridians, we 
ſhall find them to be much ſmaller than this; 
having, for example, only 1800 leagues from 
the moſt ſouthern point of the iſland of Ceylon 


to the northernmoſt coaſt of Nova Zembla. 


Likewiſe if we meaſure the continent parallel 
to the equator, we find that the greateſt un- 
interrupted length is found from Trefana on 
the weſtern coaſt of Africa to Ninpo on the 


eeaſtern coaſt of China, and that it is about 2800 


leagues. Another courſe may be meaſured 
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from the point of Brittany near Breſt,” extend- 
ing to the Chineſe Tartary; about 2300 
leagues. From Bergen in Norway to the 
coaft of Kamſchatka, is no more than 1800 
leagues. All theſe lines have much leſs length 
tan the firſt, therefore the greateſt extent of 


the old continent, is in fact from the eaſtern 


point of Tartary to the Cape of WY 5 
that is about 3600 leagues. 
There is ſo great an equality of furface 


| each ſide of this line, which is alſo Proj. 
that there is every probability to ſuppoſe it 


really divides the contents of the ancient con- 
tinent, for in meaſuring on one ſide is found 
2,471,0924 ſquare IR and. on Gs other | 
2,469,087. 
 Agreeable to this, we old continent conſiſts 
of about 4,940,780 ſquare leagues, which is 
nearly one fifth of the whole ſurface of the 
| globe; and has an inclination nn _ 
tor of about 30 degrees. , 
The greateſt length of the new continent 
may be taken in a line from the mouth of the 
river Plata to the lake of the Affiniboils. From 
the former it paſſes to the lake Caracara; from 
thence to Mataguais, Pocona, Zongo, Ma- 
riana, Morua, St. Fe, and Carthagena; it 


— 


t 
aan 
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Jamaica, and Cuba, paſſes along the penin- 


ſula of Florida; through Apolache, Chicachas, 


and ends on the borders of lake Aſſiniboils; the 


whole extent of which is ſtill unknown. 


Mexican gulph (which muſt be looked upon 
as a mediterranean ſea) may be about 250 


into nearly two equal parts, the left of which 
contains about 4,069,286 7 leagues ſquare, and 


that on the right about 1, 70, 926 7 this line 


which forms the middle of che band of he 


new continent, is inclined to the equator about 


30 degrees, but in an oppoſite direction, for 


tat of the old continent extends from the 
north · eaſt to the ſouth-weſt, and that of the 


P 


| old and new penance make about 75080, 993 
eee nimmer mu of 


r 
which divide the.-continents into two equal 
. 

| ſouthern 
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the coaſts of Guinea, and thoſe of America, | 


from Guina to the mouth of Rio Janeiro. 
It appears, therefore, that the moſt ancient 


land of the globe is on the two fides of theſe 
lunes, at the diſtance of from 2 to 250 leagues 
on each ſide. By following this idea, which _ 
is founded on the obſervations before related; 

ancient lands of Africa are thoſe which extend 
from the Cape of Good Hope to the Red Sea, 
as far as Egypt, about 500 leagues: broad, and 
that conſequently all the weſtern coaſts of - 
Africa, from Guinea to the ſtraits of Gibraltar, 
are the neweſt lands. So likewiſe. we ſhalt 
diſcover that in Aſia, if we follow the line on 
Arabia Felix and Deſerta, Perſia, Georgia, 


of Moſcovy, &c. that conſequently Europe, 
and perhaps alſo China, and the eaſtern part of | 
Tartary, are more modern. In the new con- 
tinent we ſhall find the Terra Magellanica, 
che eaſtern part of Brazil, the eountry of the 
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Amazons, Guiana and Canada, to be the new 
lands, in compariſon with Peru, Terra Firma, 
the iſlands in the gulph of Mexico, Florida, 
P 
remarkable facts, the old and new continent 
are almoſt oppoſite each other; the old is more 
extenſive to the north of the equator than the 
ſouth; the new is more to the ſouth than the 
north. The centre of the old continent is in 
the 16th or 18th degree of north latitude, and 
- the centre of the new is in the 16th or 18h 
degree ſouth latitude, ſo that they ſeem to be 


made to counterbalance each other. There is 


alſo a ſingular connection between the two 
continents, although it appears to be more 
accidental than thoſe which I have ſpoken of, 
which is, that if the two continents were 
divided into two parts, all four would be ſur- 
rounded by the ſea, if it were not for the two 
ſmall iſthmus's, Suez and Panama. 
This is the moſt general idea which an at- 
tentive inſpection of the globe furniſhes us 
with, on the diviſion of the earth. We ſhall 
abſtain from forming hypotheſes thereon, and 


” hazarding reaſonings which might lead into 


falle eee but no one as yet having 


conſidered 
ZN 
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c Conſidered the diviſion of the globe under this 


point of view, I ſhall ſubmit a few remarks. 
It is very ſingular that the line which forms 
the greateſt length of the terreſtrial continents 
divides them alſo into two equal parts; it is no 
leſs ſo that theſe two lines commence and end at 
the ſame degrees of latitude, and are both alike 
inclined to the equator. Theſe relations may 
belong to ſome general concluſions, but of 
which we are ignorant. The-inequalities in 
the figure of the two continents we ſhall 
| hereafter examine more fully: it is ſufficient 
here to obſerve, that the moſt ancient coun- 
tries are the neareſt to theſe lines, and are the 
| higheſt; that the more modern lands are the 
fartheſt, and alſo the loweſt. Thus in America, 
the country of the Amazons, Guiana, and 
Canada, will be the moſt modern parts; by 

caſting our eyes on the map of this country 
| we ſee the waters on every fide, and that they 
are divided by numberleſs lakes and rivers, 
which alſo indicates that theſe lands are of a 
late formation; while on the other hand Peru 
and Mexico are high mountains, and ſituate at 
no great diftance from the line that divides the 
continent, which are circumſtances that ſeem 
to prove their antiquity Africa i Is very moun- 
„„ ; nne 
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the weſtern coaſts ”y A . —— 
in this part of the globe, which can be looked 
upon as modern countries. Aſia is an old 
land, and perhaps the moſt ancient of all, par- 
ticularly Arabia, Perſia, and Tartary; but the 
inequalities of this vaſt part of the globe, as 
well as thoſe of Europe, we will conſider in a 
ſeparate article. It might be faid in general, 
that Europe is a new country, and ſuch poſi- 
tion would be ſupported both by the uni- 
verſal traditions relative to the emigrations of 
different people, and the origin of arts and 
ſciences. It is not long ſince it was filled with 


moraſſes, and covered with foreſts, whereas 


in the land anciently inhabited there are but 
' few woods, little water, no moraſſes, much 
Und, and a great quantity of mountains, whoſe 
ſummits are dry and barren; for men deſtroy 
the woods, drain the waters, confine rivers, 
dry up moraſſes, and in time give a different 
appearance to the face of the earth, from that 
of uninhabited or newly-peopled countries. 

The ancients were acquainted but with a 
ſinall part of the globe. All America, the 
Magellanic, and a great part of the interior 
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part of Africa, was entirely unknown to them: 
They knew not that the torrid zone was in- 
habited, although they had navigated around 
Africa, for it is 2200 years ſince Neco, king 
of Egypt, gave veſſels to the Phenicians, who 
failed along the Red Sea, coaſted round Africa, 
doubled the Cape of Good Hope, and having 
employed two years in this voyage, the third 
year they entered the ſtraits of Gibraltar“. 
The ancients were unacquainted with the pro- 
perty of the load-ſtone, if turned towards the 
poles, although they knew that it attracted 
iron. They were ignorant of the general 
cauſe of the flux and reflux of the ſea, nor 
were they certain the ocean ſurrounded the 
globe; ſome indeed ſuſpected it might be ſo, 
but with ſo little foundation, that no one dared 
to ſay or even conjecture it was poſſible to 
make a voyage round the world. Magellan 
was the firſt who attempted it in the year 
1519, and accompliſhed the great voyage in 
1124 days. Sir Francis Drake was the ſecond 
in 1577, and he performed it in 1056 days; 
afterwards Thomas Cavendiſh made this great 
voyage in 777 days, in the year 1586. Theſe 
celebrated navigators were the firſt who de- 
Y2 . _ - monſtrated 
2 ® Vide Herodotus, lib. iv, | 
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monſtrated FOR the ſphericity and the 
extent of the earth's circumference; for the 

ancients had no conception of the extent of 
this circumference, although they had travelled 
a great deal. The trade winds, ſo uſeful in 

long voyages, were alſo unknown to them; 
therefore we muſt not be ſurpriſed at the little 
progreſs they made in geography. Notwith- 
ſtanding the knowledge we have acquired by 
the aid of mathematical ſciences, and the diſ- 


covery of navigators, many things remain ftill 


unſettled, and vaſt countries undiſcovered. 
Almoſt all the land on the fide of the Atlantic 
pole is unknown to us; we only know that 
there is ſome, and that it is ſeparated from al! 
the other continents by the ocean. Much 

land alſo remains to be diſcovered on the ſide 
of the Arctic pole, and it is to be regretted 
that for more than a century the ardour of 
diſcovering new countries is extremely abated. 


European governments ſeem to prefer, and 


poſſibly with reaſon, increaſing the value of 
_ thoſe countries we are acquainted with to the 
glory of conquering new ones. 
Nevertheleſs, the diſcovery of the FT 
continent would be a great object of curioſity, 
and might be uſeful. We have diſcovered only 
| „%% K 
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ſome few of /its coaſts; thoſe navigators who 

have attempted this diſcovery, have always 
been ſtopt by the ice. The thick fogs, which 
are in thoſe latitudes, is another obſtacle; yet, 
in defiance of theſe inconveniencies, it is pro- 
bable that by failing from the Cape of Good 
HFope at different ſeaſons, we might at laſt dif- 
cover a part of theſe lands, which hitherto 


© make a ſeparate world. 


There is another method which poſlibly 
might ſucceed better, the ice and fogs have 
ing hitherto prevented the diſcovery, might 
it not be attempted by the Pacific ſea; failing 
from Baldivia, or any other port on the coaſt 
of Chili, and traverſing this ſea under the 
52th degree ſouth latitude ; there is not the 
leaft appearance that this navigation is perilous, 
and. it is probable would be attended with the 
diſcovery of new countries; for what remains 
for us to know on the coaſt of the ſouthern 
pole, is ſo conſiderable, that we may eſtimate 
it at a fourth part of the globe, and of courſe 
may contain a continent as large as Europe, 
Aſia, and Africa, altogether. 

As we are not at all acquainted with this : 


part of the globe, we cannot juſtly know the 


proportion between the ſurface of the Earth 


166 e vvrrow 


and that of the ſea; only as LO may be 
Judged by inſpection of what eds; mow 
9 4 — 

If we would have an 4 of the enormous 
ner water which the ſea contains, we | 
muſt ſuppoſe a medium depth, and by com- 

puting it only at 200 fathom or the 6th part of 


a league, we ſhall find that there is ſufficient 


to cover the whole globe to the height of 60 


| feet of water, and if we would reduce this 


water into one maſs, it would form ig 
more than 60 miles diameter. 

. Navigators pretend, that the latitudes near 
the ſouth pole are much colder than thoſe of 
the north, but there is no appearance that this 
opinion is founded on truth, and probably has 
been adopted, becauſe ice is found in latitudes 
where it is ſcarcely ever ſeen in the ſouthern 
ſeas; but that may proceed from ſome parti 
cular cauſe. We find no ice in April on this 
fide 67 and 68 degrees, northern latitude : and 
the ſavages of Arcadia and Canada ay, 
when it is not all melted in that month, it is a 
ſign the reſt of the 7 79 855 will be cold nd 7 


1 8 
In 1725 there may 1 t e be 10 


1 it rained almoſt continually; and the 
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3 the northern ſea was not only not melted 
in April in the 67th degree, but even it was 
found the. 15th of June en en 
; A great 3 | oating ice appears in 
the northern ſea, eſpecially at | 
from land. They come from the Tartarian ſea 
into that of Nova Zembla, and other parts 
of the frozen ocean. I have been aſſured by 
people of credit, that, an Engliſh Captain, 
named Monſon, inſtead of ſeeking a paſſage 
between the northern land to go to China, di —-— 
rected his courſe ſtrait to the pole, and had 
approached it within two degrees; that in this 
courſe he had found an open ſea, without any 
ice, which proves that the ice is formed near 
and, and never in open ſea; for if we ſhould 
ſuppoſe, againſt all probability, that it might 
be cold enough at the pole to freeze over the 
| ſurface of the ſea, it is ſtill not conceiveable 
how theſe enormous floating mountains of ice 
could be formed, if they did not find a fixed 
point againſt land, from whence afterwards 
they were looſened by the heat of the ſun. 
The two veſſels which the Eaſt India Com- 
hn enn in the 
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South ſeas, found ice in the latitude of 47 and 
48 degrees, but this ice was not far from ſhore, 
that being in ſight, although they were unable 
to land. This muſt have been ſeparated from 
the adjoining lands of the ſouth pole, and it 
may be conjectured that they follow the courſe 
of ſome great rivers, which water the un- 
known land, the ſame as the Oby, Jeniſca, 
and other great floods, which fall into the 
north ſeas, carry with them the ice, which, 
during the greateſt part of the year, ſtops up 
the ſtraits of Waigat, and renders the Tar- 
tarian ſea unnavigable by this courſe ; whereas 


beyond Nova Zembla, and nearer the poles, | 


' Where there are few rivers, and but little land, 
lee is not ſo frequently met with, and the ſea 
is more navigable; ſo that if they would ſtill 

. \ attempt the voyage to China and Japan by the 

north ſeas, we ſhould poſſibly, to keep clear 
from the land and ice, ſhape our courſe to the 
pole, and ſeek the open ſeas, where certainly 
there is but little or no ice; for it is known _ 
that falt water can, without freezing, become 
| colder than freſh water when frozen, and con- 
ſequently the exceſſive cold of the pole may 
without the ſurface being frozen: ſo much the 
ms 3 TY, 0008 
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more as. at 80 or 82 degrees, the ſurface ot 
the ſea, although mixed with much ſnow and 
Freſh water, is only frozen near the ſhore, 
: By collecting the teſtimonies of travellers on 
the paſſage from Europe to China, it appears 
that one does exiſt by the north ſea, and the 
reaſon it has been ſo often attempted in vain, 
is ; becauſe they have always | feared to go 
ſufficiently far from land, and a the 
pole. 
Captain William 3 who, as "ſt. as 
- otbers, .run_aground in his yerage yet did not 
: doubt but there was a paſlage, and that if he had 
_ gone farther from ſhore, he ſhould have found 
an open ſea free from ice. The Ruſſian navi- 
gators ſent by the Czar to ſurvey the north ſeas, | 
relate that Nova Zembla is not an iſland, but 
belonging to the continent of 'Tartary, and 


; that to the north of it is a free and open ſea. 


A Dutch navigator aſſerts, that the ſea throws 
up whales on the coaſts of Corea and Japan, 
which have Engliſh and Dutch harpoons on 
their backs, Another Dutchman has pre- 
tended to have been at the pole, and aſſerts it is 
as warm there as it is at Amſterdam in the 
middle of the ſummer. An Engliſhman, 
named Golding, who CI 
von 125 es! ond = "IP 


n. — — dk 
Sed, Haring found fi des on the coat d“ 
de iar 6f Edges; tefolved to pred farther 
AGF,” atid that upon their feturn, at the expt- | 
Aion of ffisen Gay, they ton him, thit they 
fad bern 28 far 38 80 degrees Hatitude, (Within 


Vie degree of the pole) and Wt they found no 


Vr chere; bat an pen deep Ea ike wat of te 
Bay of Biſcay, and that they ſhewed him the 
| Fouttiils if die tws veſts, 48 4 proof of what 
1 Hi Hort, it is elated in the 


| _ YT ibn ed ery of this FI THE 
| Apel 5 Ert ns e eee 
Zan but thit the Eaft nam 


not be Giſcovertd, hindered fem from returii 
4% | Bit die Dutch Eaſt India Company 
Wsaßhe on the conträt , that it was heir intereſt 
0 Find this Paffage; havitig attempted it in vain | 
Vn ie Rd of Eürope, they Toaght it by thit 
vf Japan, #414 they world probably have fic 
beedec, — Jipith Had! net Tor 


e the tend en Jelly Thi x pillage” thetefete 
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cannot be ſgund but hy failing tq the pole he- 
vond Spitzbergen, or by keeping the gpen {eg 
ay Noya Zembla and Shitrbergen under 
the 79th degree of latitude. We need nat 
—— find it frozen even under the pale jtlelf, 
for reaſons we _ alledged; in fact, there is gg 
example of the ſea being frozen at a conſider- 
alle diſtance from the ſhore; the only example | 
of a ſea being frozen entirely gyer is that of 
the Black ſea, which is narrow, FORAY, but 
little falt, and receives a number of f rivers from 
the northern countries, and which bring, ier 
yith them: and if we may credit hiſto rians, it 
was frozen in the time of the Emperor By 
'pronymus thirty cubits deep, without ecken: 
ing twenty cubits of {now above the ice. This 
appears to be exaggerated, but it is rtain, 
dat it freezes almoſt eyery winter; whereas the 
open ſeas, a thouſand leagues nearer the pole, 
do not freeze at all ; this can only proceed from 
the ſaltneſs, and the little ice WR Ped 
ceiye, in campariſan Wit BH ranſported 
into the Black ſea. 
Tphis ice, which is looked upon . a i 
that oppoſes the nayigation near the pales, and 
the giſcoyery of the ſouthern contncnts Props: 
_ ul fa Ar CAT ne achar ent 40 YE; 


m 


= 
os hi yn} Yelena EE fie ns > eee eee 3 me, — —_— \ 


—_— vorror-s 


places where it is met with; and indicates als; 
there are vaſt continents from whence theſe 
rivers flow; nor ought we to be diſcouraged at 


the ſight of theſe obſtacles ; for if we conſider, 
we ſhall eaſily perceive this ice muſt be con- 
fined to ſome particular places; that it is almoſt 
_ Impoſlible that it ſhould occupy the whole cir- 


cle which encompaſſes, as we ſuppoſe, the 
ſouthern continent, and therefore we ſhould 


1 probably ſucceed if we were to direct our 


courſe towards ſome other point of this circle. 


The deſcription which Dampier and ſome 
others have given of New Holland, leads us 


to ſuſpect that this part of the globe is perhaps | 


a part of the ſouthern lands, and is a country 


leſs ancient chan the reſt of this unknown con- 


tinent. New Holland is a low country without 
water, or mountains,. but thinly inhabited, and 
the natives without induſtry; all this concurs 


to make us think that they are in this continent 
nearly what the favages of Amaconia or Para- 


guais are in America. We have found po- 
liſhed men, empires, and Kings, at Peru and 


Mexico, which are the higheſt, and con- 
ſequently the moſt ancient countries of Ame- 
rica. Savages, on the contrary, are found in 


the loweſt and moſt modern countries; there- 


- ore 


PR 
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Z fore we may preſume that we ſhould alſo find 


| Spain to Ethiopia by ſea®. 


men united by the bands of ſociety in the upper 
countries, from whence theſe great rivers; 
which bring this prodigious i ice to the ES, de- 
1 rive their ſource. 
_ "The interior parts of Akie" are ribs 60 
us, almoſt as much as it was to the ancients. 
They had, like us, made the tour of that vaſt 
peninſula, but they have left us neither charts 
nor deſcriptions of the coaſts. Pliny informs 
us, that the tour of Africa was made in the 
time of Alexander the Great, that the wrecks 
of ſome Spaniſh veſſels had been diſcovered j in 
the Arabian ſea, and that Hanno, a Cartha- 
ginian general, had made a voyage from Gades 
to the Arabian ſea, and that he had written a 
relation of it. Beſides that, he ſays Cornelius 
Nepos tells us, that in his time one Eudoxus, 
perſecuted by the king Lathurus, was obliged 
to fly from his country; that departing from 
the Arabian gulph, he arrived at Gades, 
and that before this time they traded from 
Notwithſtanding 
theſe teſtimonies of the ancients, we are per- 
ſuaded that they never doubled the Cape of 
Good —_— and the courſe n the Pare” 


2 8 * VidePling, Hig. Nat, Vol. I. lib. 2. 
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was looked upon as a new diſcovery; it will 


| Hat perhaps therefare be deemed amils to give 


the belief of the gth century on this ſubject. 
In our time an entire new diſcovery has ; 


been made, which was wholly unknown: to 
thoſe who lived before us. FA No one. thought, | 
or even ſuſpected, that the ſea, which extends 


from India to China, had a- communication 
with the Syrian ſea, We have found, accord- 


ing to what. I have learnt, in the ſea Rum or 


mean, the wreck of an Arabian yeſſel, 
to pieces by the tempeſt, ſome of 


which were carried by the wind and waves tg 
the Cozar ſea, and from. thence to the Medi- 
pn 222 thrown on 20 


eee 


e me but thoſe of Siraf are built 
hi a was the wreck awe 


the reſis of the : Mediterranean a and of the 


> EA — K coaſt 
75 ; 
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. as Cie ——— 
baer ry thingy that ' a veſſel was earried 
from the Indian ſea and caſt on the eoaſts of 
Byria. To find a paſſage into the Mediterras 
nean, he ſuppoſes there is a great extent above 
China, which has a communication with the 
C02ar fea, that is, with" Mufoovia. The fea 
5 akin $0 06 Anke; by" . of the xa 
Fee danger of the navigation, and from the 
continent being inhabited by fach a barbarous 
people, that it Was net ealy te fubject then, 
Hor even to eivilize them by commerce. Frem 
the Cape of Good Hope to Soffala, 8 
| tngithe found no eftabliſhed ſettlement of 
Moors, like choſe in all the maritime towns as 
ef wither 4. Oe b. o dc 
of Africa, had a c nication with the ſen 
F . contented themſelves 
„ 
rr 


05 - - BUFFON'S- 83 
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th deſcribing it as far as the et ings 
or Caffraia This is the reaſon why we can- 
not doubt but that the firſt diſcovery of the paſ- 
age of this ſea by the Cape of Good Hope, 
was made by the Europeans under the conduct = 
of Vaſcode Gama, or at leaſt ſome years be- 
fore he doubled the Cape, if it is true there are 
marine charts of an older date, where the 
Cape is called by the name of Frontiera du 
Africa. Antonio Galvan teſtifies from the 
relation of Franciſco de Souſa Tavares, that, 


dim ſuch a chart, which he found in the mo- 


naſtery of Acoboca, dated 120 years before, 
copied perhaps from that ſaid to be in the trea- 
ſury of St. Mark at Venice, which alſo marks 
the point of Africa according to nne 
Ane 3 
The ignorance of thoſe ages, on the ſubje& 
of the navigation around Africa, will appear 
perhaps leſs ſingular than the ſilence of the 
editor of this ancient relation, on the ſubject 
of the paſſages of Heroditus, Pliny, &c. 
which we have quoted, and which proves the 
panned pode the tour of Aﬀrica..... 4 
He it as it may, the African coaſts are now | 
well known, but whatever attempts have been 


NATURAL. A18TORY. — 


made; to penetrate into the inner parts of, the 
une WE: have nat been able to attain ſuſſi- 


wledge of it to give exact relations. 


lemight nevertheleſs be of great adyantageif wo 


were, by Senegal, or ſome other riyer, to get 


Aren th country ang eſtabliſh 


3 it is notte be doubted, butite 
tains, as well as Ameri 
. 2 25 2 wanne 

ip The vat extent denn north and a aſt Tart 
— — 
ſent acquainted with the coaſts of all this part 


of Afia, and it appears that from the point of 


nn; mee it is not 


5 ae Monſ. Vaillgnt pas given. A. particol lar, diſcription e 5 


the country from the Cape to the borders Caffraria; 
much i information n e 
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24th pike 1747, it _—y U! 
article of ' Peterſburgh, that Mr. 
had diſcovered one of theſe American iſlands — 
| we might go thither from Ruta by a Hotter 
tract. The Jeſuits, and other miſſi- / 
have all pred hve tee gn 
g to be fil ſhorters. This author even | 
pretends, that the two continents of the old 
and new world join by the north, and ſays, 
that the laſt navigations of the Japaneſe afford 
room to judge, that the tract of which we 
have ſpoken, is only a bay, above which we 
may paſs by · land from Aſia to America. But 
this requires confirmation, for hitherto it has 
deen thought that the continent of the north 
pole is ſeparated mee ene eee, 
well as that of the ſouth pole. 
Aſtronomy and navigation are carried to ſo ; 
bigh a pitch of e that it * 
e e +4: l. "Rs . ably 


„ See the Hit. of New France by he Pers chli, 
; . III. page 30 and 21. 
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| The ancients knew: only a ſmall pen of ie 
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invented the compaſs, and uſed it a long time 
before we did to trade on the Indian fea, as far 
as China; but this opinion has always ap- 
1 deſtitute of all probability; for there 
is no word in the Arab, Turkiſh, or Perſian 
languages, which ſignifies the compaſs; they 
make uſe of the Italian word Boſſola; they do 
not even at preſent know how to make a com- 
paſs, nor give the magnetical quality to the 
needle, but purchaſe them from the Europeans, 
Father Maritini ſays, that the Chineſe have 
been acquainted with the compals for upwards 
of 3ooo years; but if that was the caſe, how 
comes it that they have made ſo little uſe of it? 
Why did they in their voyages to Cochinchina | 
take a courſe much longer than was neceſſary? 
And why did they always confine themſelves 
to the ſame voyages, the greateſt of which 
were to Java and Sumatra? And why did not 
they diſcover, before the Europeans, an infinity 
of fertile iſlands bordering on their own coun». 
""_= if * had poſſeſſed the art of navigating 
A 4 2 : in 


| — the — ti Cope 
den and Chriſtopher Colun bus made. is 


| 46 to AH erica- e 
13 "By a ide confderaton it wan el to divine 
for, by comparing the known part of the globe, 
as for example, the diſtance of Spain to China, 
and attending” to the revolution of -the Earth 
Haines a much greater extent towards he weſt 
| to be diſcovered, than what they were cquairited = 
wick towards the eaſt. It therefore was not 
from the defect of aftronomical knowledge, 
that the ancients did not find the new world, 
but only for want of the compaſs. \ The paſ- 
| ages of Plato and Ariſtotle, where er 
| of ebuntries fat diſtant from the pillars of 
Hercules, ſeems to indicate, that ſome navi- 
gators had been driven by tempeſt as fat 44 
America, from whence they returned with | 
much difficulty, and it may be conjectured; 
chat if even the ancients had been perfuaded 
of the exiſtence of this continent, they would 
hot have” even thought it pollible to frite out 
= £31 | . Es 


the 
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the road; having is gvide e tis 
has the compaſs. | 
Ion, thut to bhi e eee 
the high feat without 5 , eee, 
er de cw work, by evtiduRtihg — 
ſimply by the ſtars. The Aſtrolabe being 
known to the ancients, it might ſtrike them 
they could leave France or Spain, und 
fail to the weſt by keeping the polar 
Rar always to the right, and by frequent ſound - 
ings might have 1 puns fas inthe mme 


Ariſtotls makes thentiony wand: the ans of. 
returning from theſe remote countries, by kerp- 
ing the polar ſtar to the left; but it muſt be 
allowed that a like voyage would be looked - 

upon as a raſh enterpriae, and that conſe- 
quently we muſt not be aſtoniſhed that the 
n have wor even een, — "Om 
Je. 

1 to: Chvifiogtics Colniabe#s, . 
Aion, the Azores, the Canaries, and Madeira 
were diſcovered. It was remarked, that when 
the weſt winds laſted a long time the ſea 
brought pieces of foreign wood on the coaſt 
of theſe iſlands, canes of unknown ſpecies, 


were diſcovered to be neither European vor 
land winds ; but although he had all theſe ad- 

vantages over the ancients, and the knowledge 
of thec s, the difficulties ſtill to conquer 
— G— that there was only the ben 


| Buppale,! fors mani, . that the aint 
the new world had been 1000 or 1500 miles 
farther than it in fact is, a thing which Colum- 
bus could neither know nor foreſee,” he would 
not have arrived there, and perhaps this great 
untry might ſtill have remained unknown. 
This conjeQure-is ſo.much-the better founded, 
as Columbus, although the moſt able navi- 
gator of his time, was ſeized with fear and 
aſtoniſhment in his ſecond voyage to the new © 
world; for as in his firſt he on nes Cone . 
| ORs directed his cou 
iſcover acontinent, and was ſtopt 


eee — oppoſed his courſe, and 
oblige, him, to dire& his ſearch to the welt; 


A | abrancing 


tunate circumſtance may'turn'a man's brain, 
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virtue of the mutual”; 

force, which reſults from its 
the earth has neceſſarily taken the form of a 
9577 | . 2 


124 vrron'e TAN | 15 
23th gore, and en could ws. Proceed 


e — — 
caquatbr, and within the polar circle, This 
figure of the Earth, which ſo well agrees with 
hydroſtatical laws, and with our theory, ſup- 
2 — Wee 15 
wa e „ egen 
tation were imprinted at the ſame time by a 
like impulſion. We . hall the eaſily be- 
' eve that the earth has been in a ſtate of liqui- 
eke produced by fire, when we — 
docs the greateſt part of which a are vitrified 


(ECT | 


ly when we _ on the 


5 * adity, eos a 
by the waters; ſince there is infinitely more 
_ earth than water, and that water has nat the 
power of diſſolving tone, ſand, meer mat - 
e eee ee ee eee 3 
It is plain chen that the earth ub its | ns 
| . the time when it was liquified by fire; by 


Vo Fd KY 
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che ſun quitted it, the earth had no other form 
than that of a torrent of melted and inflamed 
vapour matter; that this torrent. collected itſelf 
by the mutual attraction of its parts, and be- 
came a globe, to which the rotative motion 
gave the figure of a ſpheroid; and when the 
earth was cooled, the vapours, which were firſt 
extended like the tails of comets, by degrees 
condenſed and fell upon the ſurface, depoſiting, 
at the ſame time, a ſlimy ſubſtance mixed with 
ſulphurous and ſaline matters, a part of which, 
| by:the motion of the waters, was ſwept into 
_ . the perpendicular cracks where it produced 
metals, while the reſt. remained on the ſurface, 
and produced that reddiſh earth which forms 
the firſt ſtrata; and which, according to dif- 
ferent places is more or leſs blended with ani- 
mal or vegetable particles ſo reduced that the 
organization is no longer perceptible. _ | 
Therefore, in the firſt ſtate of the earth, the 
globe was internally compoſed of vitrified mat- 
ter, as I believe it is at preſent, above which 
were placed thoſe bodies the fire had moſt 
divided, as ſand, which are only fragments of 
glaſs, and above theſe pumice ſtones, and the 
ſcoria of the vitrified: matter, which formed the 
various Clays; the whole was covered with 
Wh 9» . - > 


166 © -  nvueron's / 


water 5 or 600 feet deep, produced by the 
condenſation of the vapours when the globe 
was formed of the moſt ſubtile vapours which, 
by their lightneſs, diſengaged IO an 
the waters and ſurmounted them, 
Such was the e oo eee 
Alon of the tides, the winds, and the heat of 
earth. The diurnal motion, and the flux and 
teſlux, at fiſt raiſed the waters under the 
of the equator, they by degrees perhaps lowered 
choſe of the poles about two leagues, as we be- 
into powder the pumice ſtone and other ſpon - 
geous parts of the vitrified' matter that were 
raiſed others, which in courſe of time became 
the equator than the poles; for the higheſt 
mountains are between the tropics and the 
. — = 
C-G. 78 are | 
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are ene ge mee between 
iers, and almoſt all 
: eee Miles nnen the great 
and little Atlas, the Moon, &c. Beſides the 
land which is betw¾een the tropics, from the 
ſuperior number of iſlands found in thoſe- 
parts, er e erde bee, 
as evidently is the ſea. 1 
However PREY my theory n of | 
that hypotheſis of what paſt at the time of the 
firſt ſtate of the globe, I refer to it in this 
article, in order to ſhew the connection and 
poſſibility of the ſyſtem which I endeavoured 
to maintain in the firſt article. It muſt only be 
from it, as I take the earth in a ſtate nearly 
ſimilar to what it appears at preſent, and as 1 
do not make uſe of any of the ſuppoſitions 
which are uſed in reaſoning on the paſt ſtate of 
the terreſtrial globe. But as I here preſent a 
new idea on the ſubject of the ſediment de- 
poſited by the water, which, in my opinion, 
has formed the upper bed of earth, it appears 
to me, alſo neceſſary to give the reaſons on 
which I found this opinion; : 
I be vapours which riſe i 
rain, dew, aerial fires, thunder and other 


B b 2 meteors. 


) 


138 vr: 


| meteors. | Theſe vapours are therefore blended 
with aqueous, aerial, ſulphurous and terreſtrial 
particles, &c. and it is the ſolid and earthy 
particles which forms the mud or ſlime we are 
now ſpeaking of. When rain water is ſuffered 
to reſt; a ſediment is formed at bottom; and hav- 
ning collected a quantity, if it is ſuffered to ſtand 
and corrupt, it produces a kind of mud which falls 
to the bottom of the veſſel. Dew produces much 
more of this mud than rain water, which is 
greaſy unctious, and of a reddiſh colour. 
The firſt ſtrata of the earth is compoſed of this 
1 mixed with periſned vegetable or animal 
parts, or rather ſtony andſandy particles. Wemay 
remarłk that almoſt all land proper for cultiva- 
( tion is reddiſh and more or leſs mixed with 
| theſe different matters; the particles of ſand 
or ſtone found there, are of two kinds, the 
one coarſe and heavy, the other fine and ſome- 
times impalpable. The largeſt comes from 
| the lower ſtrata looſened in cultivating the 
earth, or rather the upper mould, by penetrating 
into the lower, which is of ſand and other 
divided matters, and forms thoſe earths we call 
fat and fertile. The finer ſort proceeds from 
the air, and falls with dew and rain, and mixes 
n with che ſoil. This is properly 
the 


+» 


the reſidue of the powder which the wind con- 


tinually raiſes from the ſurface: of the earth, 


and which falls again after having imbibed the 
humidity of the air. When the earth. pre- 
dominates, and the ſtony and ſandy parts are 
but few, the earth is then reddiſh and fertile: 
if it is mixed with a conſiderable quantity of 
| periſhed animal or vegetable ſubſtances, it is 
| blackiſh, and often more fertile than the firſt, 
but if the mould is only in a ſmall quantity, as 
well as the animal or vegetable parts, the earth 


is white and ſterile, and when the ſandy, ſtony, 


or eretacedũs parts which compoſe theſe ſterile 
lands, are mixed with a ſufficient quantity of 
periſhed animal or vegetable ſubſtances, they 
form the black and lighter earths, but have 
little fertility; ſo that according to the different 
combinations of theſe three different matters, 
the land is more or mn | 


_ coloured. 


To fix ſome ideas nite to theſe A 
let us take for example, the earth of Marly-la- 
ville, where the pits are very deep: it is a high 
country, but flat and fertile, and its ſtrata lie 
arranged horizontally. I had ſamples brought 
me of all theſe ftrata which M. Dalibard, an 
able Botaniſt, verſed in different ſciences, had 

„ „% dug 


* eee to the 
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aug under bis inlpeQiony and) atter having 
proved the matters of which they conſiſted in 
aquafortis, I formed the following table of 
— n n whining 


* ge 2 2 5 7 


The flame of che different beds of phi found 
tl of 100 feet. 


't 40-14 Feet Inch | 
! eee eee e 


much mud, a very ſmall quantity of 


eee 


A112. e eee 
and a little more vitrifiable ſand - 2 6 
3. Mud mixed with vitrifiable ſand | 
in a. great quantity, and which made 
— il effervleonee with d. 1 5 
fortis' e — 3 0 
e Hard made, which made a very 80 
great efferveſcence with aquafortis - 2 0 
5. Pretty hard marly ſtone - 
6. Marle in Ses mixed with 2250 
vitrifiable and e $67 HT gs 
7. Very ine vitrifiable fund” 24 "T 
8. Marle very like earth mixed with 
See little vitrifiable fats 52 © 3 720 


£ 
8 


S Q 


camel oe. „ 6 


wort. 
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9. Hard marle, in which was real | ny 
PIE ” Y - - 4:4 
0. Giavely: of of 1 0» 


11. n See of the grain 
Wor eros and ſonorous * 

12. h 46 - 205 CIOCge 

914. Mareinhrd tons . art 


vas very fine 6 


2 85 Mare in lone, whole grain was 21 


215. More grained and thicker marle 2 6 | 
16. Very fine vitrifiable ſand, mixe 

with foſſil ſea- ſhells, which had no ad. 

herence with the fand, and whoſe co-  - 


N 


lours were per fett 1 6 


17. Very ſmall eee 
powier * 65657; HED 
18. Male in hüe 46 
I, Very coarſe powdered marle - 1 6 
o. Hard and calcinable fone like | 


mare - ae 25 


. Grey vnifable fund mixed with" 
” u particularly ap wan 
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i the fnd, and which were. not. „ 


petrified | = 0 
22. White 8 and 5 9528 
with ſimilar ſhells — CR mtg 5 8 0 


23. Sand ireaked. rod and white, 
vitrigable and mixed with the like 
ſhells „ Lag - 1 © 
24 Larger ſand, bet Al vitrifiable Lbs 
and mixed with the like ſhells 1 
25. Fine and vitrifiable grey ſand 


mixed with the like ſhells - — -8 6 
. Very ine fat and, with only x 
few ſhells. - 3 8 

27. Brown free ſtone $0. 


28. Vitrifiable ſand, freaked red 


and white 5 0 
29. White vitrifiable fand = _ < 3.6 


9-6 Reddiſh vitrifable fand - 15 o 
Ter dn 3 0 101 a 


—. Tae raioes 
in aquafortis, becauſe where the inſpection 
and compariſon of matters with others that we 


en” w_ is dot ſufficient to permit 
| us 


* . 
| 2 


*Þ 
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which they belong, there is no means more 


| ready, nor perhaps more ſure, than to try by. 


_ thoſe, which acid ſpirits diſſolve immediately - 
with heat andebullition are generally calcinable, 
P WH IRAIR we SOROS Fane 


uitrifiable. 


By this epi on# wn that the 
foil of Marly-la-Ville was formerly the bot- 
tom of the ſea, which has been raiſed above 75 
feet, ſince we find ſhells at that depth be- 
low the ſurface. Thoſe ſhells have been 
tranſported by the motion of the water, at the 
ſame time as the ſand in which they are met 
with, and the whole of the upper ſtrata, even 
to the firſt, have been tranſported after the 
ſame manner by the motion of the water, and 
| depoſited in form of a ſediment; which we 
cannot doubt, as well by reaſon of their hori- 
zontal poſition, as of the different beds of ſand 
mixed with ſhells and marle, the laſt of which 
are only the fragments of ſhells. The laſt 
ſtratum itſelf has been formed almoſt entirely by 
the mould we have ſpoken of mixed with a 
ſmall part of che marle which was at the 
fins 7 
A Cc Ihave 


 T have choſen this cxntiple 26 thi moſt dif 
a eous to my theory, becauſe it at firſt 
appears very difficult to conceive that the duſt 
of the air, rain, and dew, could produce ſtrata 
of free earth thirteen feet thick; but it ought 
to be obſerved; that it is very rare to find,' eſpe- 
eially in high lands, fo conſiderable a thickneſs of 
 cultivateable earth; it is generally about three 


, or four feot, and often not more than one. In 


plains ſurrounded with hills, this thickneſs of 
good earth is the greateſt, becauſe the rain 

looſens the earth of the hills, and carries it 
into the vallies; but without ſuppoſing any 
ming of that kind, I find that the laſt ſtrata 
formed by the waters, are thick beds of marle. 
It is: tu 11 toi p 5 5 that the upper ſt * 
had, at the beginning, a ſtill greater chick 
neſs, beſides the thirteen feet of marle when! 
che ſea quitted the land and left it naked. 

This marle, expoſed to the air, melted with 
the rain; the action of the air and heat of the 
ſun produced flaws, and'reduced it into powder 
on the ſurface; the ſea would not quit this 
land precipitately, but ſometimes cover it, either 
by the alternative motion of the tides, or by 
the extraordinary elevation of the waters in foul 
weather, when it mixed with this bed of marle, 
Ent | ie | 1 mud 


3 | When che 
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land was raiſed above the waters, plants would 
the rain or dew by degrees added to its ſubſtance 
and gave it a reddiſh colour; this thickneſs and 


| fertility was ſoon augmented by culture; by 


digging and dividing its ſurface, and thus giving 
more deeply penetrating it, which at laſt pro- 
duced that bed of free earth thirteen feet. 

| 1 1 th rei 
FR which is e, in the earths that are 
depoſited by the rains and dews, but being of 
come to treat of minerals; it is ſufficient to 
have explained our conception of the forma- 
by other examples we ſhall prove, that the for- 
mation of the er ag ee be the 
work of the waters. 
The ſurface of the globe, fays Woodward, 
this external ſtratum on which men and animals 
| — which ſerves as bee gun for the for- 
| c 2 A 


_ "exiſted from the creation of the world, have 


ſucceflively extracted from this ſtratum the mat- 
ter which compoſes them, and have, after their 
deaths, reſtored to it this borrowed matter: o / 
remains there always ready to be retaken, and 
to ſerve for the formation of other bodies of 
the ſame ſpecies ſucceſſively, for the matter 
which compoſes one body is proper and natural = 
to form another body of the ſame kind. In un- 
inhabited countries, where the woods are never 
eut, where animals do not brouze on the 
plants, this ſtrata of vegetable earth increaſes 
- conſiderably. In all woods, even in thoſe 
which are ſometimes cut, there is a bed of 
mould, of fix or eight inches thick, formed 
entirely by the leaves, ſmall branches, and bark 
-which have periſhed. I have often obſerved 
on the ancient Roman way, which croſſes 


Burgundy in a long extent of foil, that there 


is formed a bed of black earth more than a 


foot thick upon the ſtones, which nouriſhes 


very high trees; and this ſtratum could be com- 
"poſed only of a black mould formed by the 


leaves, bark, and periſhed wood. As vege- 


B ͤ ͤ woohmonc; pt: cncee 
| from 
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ſtopping the vapours increaſe their moiſture; ſo 
in a wood which is preſerved a long time, the 
ſtratum of earth which ſerves for vegetation in- 
_ - creaſes conſiderably. But animals reſtoring 
leſs to the earth than they take from it, and 


malen making enormous conſumption of wood 


and plants for fire and other uſes, it follows that 
the vegetable ſoil of inhabited countries muſt 
diminiſh, and become, in time, like the ſoil of 
Arabia, Petrea, and other eaſtern provinces, 
vhich, in fact, are the moſt ancient inhabited 
countries, where only ſand and ſalt is now to 
be met with; for the fixed ſalts of plants and 
animals remain, whereas all the other parts vo- 
latize, and are tranſported by the air. ES 
Let us now examine the poſition and for- 
mation of the interior ſtrata: the earth, ſays 
Woodward, appears in places that have been 
dug, compoſed of ſtrata placed one on the 
Other, as ſo many ſediments which neceſſarily 
fell to the bottom of the water; the deepeſt 
ſtrata are generally the thickeſt, and thoſe 
above the thinneſt, and ſo gradually leſſening to 
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de ſurface, We find ſea ſhells, teeth, and 


only in thoſe that are ſoft, as chalk and clay, 
{but even in thoſe of hard ſtone, marble, &c. 


ö  nrodanctio are incorporated with 
the ſtone, andthe ſeparated: from them, leave 
che impreſſion of the ſhells with the greateſt exact- 


| neſs. ] have been moſt clearly and poſitively 
eee -u 
Holland, Spain, Italy, Germany, Denmark, 


Norway, and Sweden, ſtone, and en ter- 


reſtrial ſubſtances are diſpoſed in ſtrata, preciſely 


ſtrata are divided by parallel fiſſures; that there 
and compact ſubſtances, a great quantity of 


ſhells and other productions of the ſea, diſpoſed 


in the ſame manner as in this iſland. Tam 


alſo informed that theſe ftrata are found the ſame 


in Barbary, Egypt, Guinea, and in other parts 


of Africa; in Arabia, Syria, Perſia, Malabar, 


China, and the reſt of the provinces of Aſia; 
in Jamaica, Barbadoes, Virginia, New Eng- 
land, * and We ans America. . 
| XX ls 
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This author does not ſay how he learnt,” or 
by whom he was told, that the ſtrata of Peru 
contained ſhells; yet as in general his obſer- 
vations are exact, J do not doubt but he was 
well informed; and am perſuaded, that ſhells 
may be found in the earth of Peru, as well as 
elſewhere. This remark is made from a doubt 
having been formed ſome time hence on the 
ſubject, and which I ſhall hereafter conſider. 

In a trench made at Amſterdam, to the depth 
of 230 feet, the ſtrata were found as follows: 
7 feet of vegetable earth, ꝙ of turf, ꝙ of ſoft 


| lay, B of ſand, 4 of earth, 10 of clay, 4 of 
| earth, 10 of ſand, then 2 feet clay, 4 of white 


fand, 5 of dry earth, 1 of ſoft earth, 14 of ſand, 
8 of argil, mixed with earth; 4 of land, mixed 
with ſhells; then clay 102 feet thick, and at 
laſt 31 feet of ſand, at which depth they ceaſed 


digging *. 
It is very ele 60 4g ſo deep without 
meeting with water; and this circumſtance is 
remarkable in mariy- particulars. x. It ſhews, 
that the water of the ſea does not communicate 
with the interior part of the earth, by means 
of filtration. 2. That ſhells are found at the 
8 e. 100 feet W REG and that 
-_ - -- - conſequently 
0 Varei — n page 46. 


8 vurron's 


onſequently the ſoil nn. - 
10 fx by te ſomes of the. of: N 5 


had changed its ſurface. We have ſaid in the 
iurſt article, that if we deſired to find the ancient 
earth, we ſhould dig in the northern countries, 
rather than towards the ſouth; in plains, rather 
than in mountainous regions. The circum- 
ſtances in this inſtance, appear to be nearly ſo, 
only it is to be wiſhed they had continued the 
digging to a greater depth, and that the author 
had informed us, whether there were not ſhells 
and other marine productions, in the laſt bed of 
clay, and in that of below it. This expe- 
riment confirms we have already ſaid; 
and the more n the greater thickneſs we 
ſhall find the ſtrata. 
„ eee ee 
| cal beds, not only in the plains, but hills 
and mountains are in general compoſed after the 
ſame manner: it may be ſaid, that the ftrata in 
TR ems 05 anery eppn Gere h 
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thas ii che Phi bees ds p 1e e 
nerally covered with a very conſiderable quan- 


tity of ſand and earth, which the water has 


brought from the higher grounds, and therefore 
to find the ancient ſtrata we muſt dig deeper 
is level at its ſummit, the ſtrata which com- 
poſe it are alſo level; but if the ſummit is not 
placed horizontally, the ſtrata inclines alſo in 
the fame direction. I have heard that in ge- 
neral the beds of quarries inelined a little to 
the caſt, but having myſelf obſerved all the 
chains of rocks which offered, I diſcovered this 
opinion to be erroneous, and that the ſtrata in- 
elines to the fame ſide as the hill, whether it be 
eaſt, weſt, north, or ſouth.” When we dig 
ſtone and marble from the quarry we take 
great care to ſeparate them according to their 
| natural poſition, and we cannot even get them 
of a large ſize if we cut them in any other 
direction. Where they are made uſe of for 
good maſonry the workmen are particular in 
placing them as they ſtood in the quarry, for 
if they were placed in any other direction they 
would fplit, and would not reſiſt the weight 
with which they are loaded. This perfeRly: 
5 voL. I, D d e confirms 
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tate tain; | 
has: an equal thickneſs throughout its whole 
extent. In the quarries about Paris the bed of 
or 20 feet: in thoſe of Burgundy the ſtone is 
much thicker. It is the ſame with marble; 
than the coloured; and I know beds of very 
hard ſtone, which the farmers in Burgundy 


make uſe of to cover their houſes, that are not 


above an inch thick. The different ſtrata vary 
fame thickneſs throughout its extent. The 
thickneſs of ſtrata is ſo greatly varied, that it is 
found from leſs than a line to 1, 10, 20, 30, or 
100. feet thick. The ancient and modern 
quarries, which are horizontally dug, the per- 
pendicular and other diviſions of mines, prove 
that there are extenſive ſtrata in all directions. 
It is thoroughly proved,” fays the hiſtorian 
ef the academy, « that all ſtones have for- 
/.-— <q * 


. Ae in ey jg the ſurface of | 


| the earth has therefore conſiſted in all theſe 


N 


places of mud and lime, at leaſt to certain 
_ depths. The ſhells found in moſt | quarries 


prove that this mud was an earth diluted by the 


water of the ſea, and conſequently that the 


ſea covered all theſe places; and it could not 
cover them without alſo covering all that was 
level with 'or lower than it: and it is plain 


that it could not cover every place where there 
were quarries, without covering the whole face 


of the terreſtrial globe. We do not here con- 


ſider the mountains which the ſea mult have 
alſo at one time have covered, ſince e 
and ſhells are often found in them, | e 
* The fea, continues he, therefore cov 

ths: whole earth, and from thence it proceeds 
that all the beds of ſtone in the plains are hori- 
zontal and parallel; fiſh muſt have alſo been 
the moſt ancient inhabitants of 'the globe, as 
there was no ſuſtenance for either birds or 

terreſtrial animals. But how did the ſea re- 


tire into theſe vaſt baſons which it at preſent 


occupies? What preſents itſelf the moſt na- 
tural to the mind i is, that the earth, at Jeaſt at 
a certain depth, was not entirely ſolid, but in- 


termixed with ſome great vacuums, whoſe 
 Dd2 vaults 
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1 for a time, 8 
ſunk in ſuddenly: then the waters muſt have 
fallen into theſe vacancies, filled them, and left 


naked a part of the earth's ſurface, which be- 


came an agreeable abode. to terreſtrial animals 


and birds. The ſhells found in quarries per- . 
| fetly agree with this idea, for only the bony 

| parts of fiſh could be preſerved till now. In 
general ſhells are heaped up in great abundance 

in certain parts of the ſea, where they are im- 
moveable, and form a kind of rock, and could 
not follow the water, which ſuddenly forſook 


them: this is the reaſon that we find more 


ſhells than bones of the fiſh, and this even 
proves a ſudden fall of the ſea into its preſent 


baſons. At the fame time as our ſuppoſed 


yaults gave way it is yery poſlible that other 
. 
cauſe, and that mountains were placed on this 
ſurface with quarries already formed; but the 
beds of theſe quarries could not preſerve the 
horizontal direction they before had, unleſs the 
mountains were raiſed preciſely perpendicular 
to the ſurface of the earth, which could happen 
but very ſeldom: fo alſo as we have already 
obſerved, in 1705, the beds of ſtone in moun- 
3 
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parallel with each: ohen for they hare not | 
| other, but only with elect 9 th auger of 

Theſe parallel ſtrsta, te bed er "rac 
: and ſtone, which have been formed by the ſedi- 
ment of the ſea, often extend to conſiderable 
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| _ diſtances, and we often find in hills, ſeparated 
25 by a valley, the ſame beds, and the fame mat - 


ters at the ſame level. This obſervation 
agrees perfectly with that of the height of the 
oppoſite hills. We may eaſily be aſſured of 
lies, where rocks are diſcovered, we ſhall 
find the fame beds of flone and marble 
on both ſides at the ſame height. In a country 
where I frequently reſide, I found a quarry 
of marble which extended more than 12 leagues 
in length, and whoſe breadth was very. con- 
fiderable, although I have never been able 
preciſely to determine it. I haveoften obſerved 
that this bed of marble is throughout of the 
fame thickneſs, and in hills divided from this 
' quarry by a valley of 100 feet depth, and a quar- 
ter of a mile in breadth, I found the ſame bed 
pf marble at the ſame height. I am perſuaded 
8er the Mem of the Acad. 1716, page hs 
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je he dame in every ſtone or marble « vine; 
here ſhells are found; but this obſervation 


does not hold good in quarries of free-ſtone. 


In che courſe of this work, we ſhall give rea- 


ſons for this difference, and deſcribe why free- 
ſtone is not diſperſed like other matters in 
horizontal beds, and why it is ig —_— 
| blocks, both in form and poſition. 
We have likewiſe obſerved: that the ſtrata 
e ca Voc ſides the traits of the ſea; 
This obſervation, which is important, may lead 
us to diſcover the lands and iſlands which have 
been ſeparated from the continent; it proves, 
for example, that England has been divided 
from France; Spain from Africa; Sicily from 
Italy, and it is to be wiſhed that the ſame ob- 
ſervation had been made in all the ſtraits. I am 
perſuaded that we ſhould find it almoſt every 
ſame beds of ſtone are found at the ſame 
height on both ſides the ſtraits of Magellan, 
which is the longeſt, but we ſee, by the par- 
coaſts which confine it form nearly, like the 
mountains of the earth, correſpondent angles, 


which alſo proves that the Terra del Fuega, 


. as ee ve — 
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America; it is the ſame with Forbiſher's ſtrait 
and the iſland of Frieſland, whichappear to have 
been divided from the continent of Greenland. 
ſmall tracts of ſea, on each ſide of which 


banks and rocks are found compoſed of the 


fame materials; all theſe iſlands which ten 
together are near 200 miles long, formed 
anciently only one land; they are now divided 

into 13 provinces, called Cluſters. Each 
iſlands, moſt of which are ſometimesoverflowed, 
and ſometimes dry; but what is remarkable, 


| a Chain of rocks of the ſame ftone, and 
there are only three or four dangerous inlets, 
by which they can be entered. They are all 
placed one after the other, and it-evlently ap- 
pears that theſe iſlands were — vs 
mountgin capped-yith chen 5 
Many authors, as Verſtegan, Twine, Som- 
ner, and eſpecially Campbell, in his deſerip- 
tion of England in the chapter of Kent, gives 
very ſtrong reaſons, to prove that England 
was formerly joined to France, and been ſepa- 
rated ee it 1 of the _ which 
carried 
* e eee, 


FE, late in the following articles. 


carried away the neck of land that joined them, 
quantity of low and marſhy ground along the 
ſouthern coaſts of nn nnn as a 


formity of the ancient Gallic and Britiſh tongues; 
and adds many obſervations . we _ re- 


4; . Jade; the yob- 
fition of mountains and the windings of rivers, 
we ſhall perceive. that generally oppoſite hills 
are not only compoſed of the ſame matters on 
the ſame level but are nearly of an equal height. 
This equality I have obſerved in my travels and 
have moſtly found them the ſame on the two 
| tides, eſpecially in valleys that were not more 
than a quarter or a third of a league broad, for 
in vallies which are very broad it is difficult to 
Judge of the height and equality of hills, be- 
| cauſe by looking over a level plain of any great 
- | extent it appears to riſe, and hills at a diſtance 
appear to lower ; but this is not the place to 
give a mathematical reaſon for this difference. 
It is alſo very difficult to judge, by the naked 
fight, of the middle of a great valley, at leaſt 
if. there is no river in it; whereas in confined 
| vallies our ſight is leſs equivocal and our judge- 
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went more certain. enn | 
comprehended between Auxerre, Dijon, Autun, 
and Bar-ſur-ſcine, a conſiderable extent of which 
is called le Bailliage de la Montagne, is one of 
moſt of theſe mountains, which are only of the 
ſecond claſs, the water flows towards the Ocean, 
and on the other fide towards the Mediterra- | 
nean. This high country is divided with many 
ſmall vallies, very confined, and almoſt all wa- 
tered with rivulets. I have a thouſand times 
theſe hills and their equality of height, and 1 
faillant angles oppoſite to the returning angles, 
and the heights nearly equal on both fides. The 


farther we advance into the higher country, 


where the pointsof ere nnn 


ſame on both ſides ben e- and the hills 
are raiſed or lowered alike. T have frequently 
of France. It is this equity in-the hight of, 
the hills which forms the plains in the moun- 


| tains, and theſe plains form lands higher than 


others. But high mountains do not appear ſo 
equal in height, moſt of them terminate in 
vol. 1. Ee points 
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poins and imeplr peaks 9 


4 yu — 
exc equlieyor nequairin the hight of oppo 
ſite mountains beca n ed 
in miſts and clouds. 
The I kick. theicoats 4 
poſed, are not diſpoſed according to their 
ſpecific weight, for we often. find ſtrata of 
| heavy matters placed on thoſe of lighter. To 
FP 


x ——— 
is ſpecifically lighter. In hills and other ſmall 
elevations we 'eafily diſcover this to be the. 
caſe; but it is not ſo with large mountains, 
br not only the ſummits are rock but thoſe rocks 


— 4, 5 
— v . 
de certain whether there is earth at bottom, or 
of what nature it is. Shave: five) giailties; nate 
in rocks to ſome hundred feet deep, without 
| theſe rocks were ſupported by others: never 


Ls 
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| theleſs, may we not compare great with ſmall? 


earth is alſo the baſe of high mountains? all that 
I have here to prove by theſe arguments is} 
that by the motion of the waters, it 1 
naturally happen that the more ponder 
ters accumulated on the lighter; and, theirs 
this in fact is found to be ſo in moſt hills, it is 
probable that it happened as explained by my 
Theory; but ſhould it be objected that I am not 
grounded in ſuppoſing that before the forma- 
tion of mountains the heavieſt matters were 
below the lighter; I anſwer, that I aſſert 
nothing general in this reſpect, becauſe this 
effect may have been produced in many man- 
ners, whether the heavieſt matters were upper- 
To conceive how the ſea at firſt formed a 
mountain of clay and afterwards capt it with 
rocks, it is ſufficient to conſider the ſediments 
may ſucceflively come from different parts, 
and that they might be of different materials. 
In ſome parts the ſea may at firſt have depoſited 
ſediments of clay, and the waters afterwards 
— mien matter, either be. 
F777 
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| n ticked 
the rocks, or poſſibly becauſe the firſt ſediment 
we God, 5 follow mo. rule: in wad} 


=O — Ganteiinbac) which 
can be known 170 by: begebe e 
66 tt —— | 
of the globe, we have ſeen that the interior part 
of the globe muſt have been a vitrified matter, 
fimilar to vitrified fand, which is only the frag- 
circumference, muſt be 3 or a vitrified 
| eg, and above this we find _ 
A 4 ee ee . or vitri- 
fied matter; either maſſive like glaſs, or divided 
like fand, that depends on the degree 
of heat it has undergone... Above this matter 
was ſand, and re, The ſoil of the 


** 
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waters and air produced. the external cruſt, 
which is thicker or thinner according to the 

ſituation of the ground, more or leſs coloured 
according to the different mixtures of mud, 
ſand, clay, and the decayed parts of animals 
and vegetables, and more or leſs fertile, ac- 
cording to the abundance or want of theſe 
parts. To ſhew that this ſuppoſition on the 

formation of ſand and clay is not chm 1 
ſhall add ſome. particular remarks. 

I conceive, that the earth in its iſt Nate 


_ was a globe, or rather a ſpheroid of compact 


glaſs, covered with a light cruſt of pumice 
ſtone and other ſcoria of the matter in fuſion. 
The motion and agitation of the waters and 
air ſoon reduced this cruſt; into powder or 
ſand, which, by uniting afterwards, produced 
flints, and owe their hardneſs, colour, or tran- 
ſparency and variety, to the different degrees of 
purity of the ſand which entered into their com- 
poſition. ; 
Theſe ſands, wha . e 
| by fire, aſſimilate, and become very denſe, com- 
pact, and the more tranſparent as the ſand is more 
pure; on the contrary, being expoſed a long 
time to the air, they diſunite and exfoliate, de- 
| ſcend in the form of earth, and it is probable 


- tity of vitrifiable fand. 


vorm 


ny ſometimes RA — mare and 
ſometimes like ſilver, eee 


3 ——ů 

. and acquire all the properties of clay, 
N This theory is conformable towhat every day 
is ſeen; let us immedi . 
as dug, and the water will be loaded with a 
black ductile and fat earth, which is genuine 
clay. In ſtreets paved with free- ſtone the 
dirt is always black and greaſy, and when dried 
appears to be an earth of the ſame nature as 


clay. Let us waſh the earth taken from a ſpot 


where there are neither free-ſtone nor flints 


and there will always nen | 


But what perfely proves that fand and even 
Aint and glaſs exiſt in clay, is, that the action 
of fire, by uniting the parts, reſtores it to its 
original form. Clay, if heated to the degree 
of calcination, will cover itſelf with a very hard 
enamel ; if it is not vitrified internally, it ne- 
vertheleſs will have acquired a very great hard- 

neſs ſo as to reſiſt the file; it will emit fire 
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| under the hammer, and it has all the properties 
of flint; a greater de r Neat cuſs * 
flow, and converts into real glaſs. 

Clay and ſand are eee ee 
eee of the ſame claſs: if clay by 
may not ſand by diſſolution become clay? 

all mixed ſubſtances diſguiſed glaſs. Metals, 

minerals, falts, &c. are only vitrifiable earth; 
are the only ſubſtances which cannot be vitri- 
fied, and which ſeem to form a ſeparate claſs. 
Fire by uniting the divided parts of the firſt, 


-nt, without any diminution of weight, and 


to which it is not poſſible to cauſe any altera- 
tion; thoſe on the contrary, in which a greater 
quantity of active and volatile principles enter, 
and which calcine, loſe more than one-third of 
their weight in the fire, and retake the form of 
ſimple earth, without any other alteration than 
a diſunion of their different parts: theſe bodies 
excepted, which are no great number, and 
whoſe combinations produce no great varieties 
in nature, every other ſubſtance, and particu- 
hs . 
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 kely clay, may be converted into glaſs, and are 
conſequently only decompoſed glaſs. If the 
fire ſuddenly cauſes the form of theſe ſubſtances 
to change, by vitritying them, glaſs itſelf, whe- 
ther pure or in the form of ſand or flint, na- 
turally, but by a flow and inſenſible em 
: changes into clay. = 
Where flint is As pcs FINER 
country is generally ftrewed with parts of it, 
and if the place 1s uncultivated, and theſe ſtones 
have 'been long expoſed to the air, without 
having been ſtirred, their upper ſuperficies is 
touches the earth, is very brown, and pre- 
ſerves its natural colour. If theſe flints are 
broken we ſhall perceive that the whiteneſs is 
there forms' a kind of band, not very deep in 
ſome, but which in others occupies almoſt the 
whole flint. This white part is ſomewhat 
grainy, entirely opaque, as ſoft as free-ſtone, 
and adheres to the tongue like the boles, 
whereas the other part is ſmooth, has neither 
thread nor grain, and preſerves its natural 
colour, tranſparency and hardneſs. If this 
flint is put into a furnace its white part be- 
comes of a brick — and its brown part 
of 
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| . hide ans Let us not f wih 
one of our moſt celebrated naturaliſts, that 
theſe ſtones are imperfect flints of different 
ages, which have not acquired their perfection; 


for why ſhould they be all, imperfect? Why 


ſhould they be imperfect only on the ſide ex- 
poſed to the weather? It, on the contrary, 
appears to me more reaſonable that they are 
flints changed from their original ſtate, gra- 
dually decompoſed, and aſſuming the form and 
property of clay or bole. If this is thought to 
be only conjecture, let the hardeſt and blackeſt 
flint be expoſed to the weather, in leſs than a 
year its ſurface will change colour; and if we 
have patience to purſue this experiment, We 
ſhall ſee it by degrees loſe its hardneſs, tranſpa- 
rency and other ſpecific characters, and approach 
every day nearer and nearer the nature of clay. 
What happens to flint happens to ſand; 
each grain of ſand may poſſibly be conſidered as 
a ſmall flint, and each flint as a maſs of ex- 
tremely fine grains of ſand, The firſt example 
of the decompoſition of ſand is found in the 
brilliant opaque powder called Mica, in which 
clay and ſlate are always diffuſed. The entirely 
tranſparent flints, the Quartz, produce, by de- 
compoſition, fat and ſoft talks, ſuch as thoſe of 
vb l my 
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alues here with adding · cat the different ſtrata 
which cover. theuterrefieiah Lib being: 


ra qualities and as jt rides that from the 

:compoſition. of glaſs and Aint, which — 
tay: made before our ches, a genuine clay f by 
mains, it is not a precarious: ſuppoſition. — 
advance, that clays and ſands har 2 e been fot * 
ſcoria, and vitriſied drops, of the , terreſtial 
elabe, eſpecially; when, we join, the progfs a 
priori, which we haye given to evince the earth 
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{erent at quatries, the banks of 
vhich were filled with ſhells; I have ſeen 
entice: bills compoſed of them, and chains of 


rocks which Contains them n their 
FFT whole 
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productions i is aſtoniſhing; 25 Fo number in 
many places ſo prodigious, / that it appears 
— poſſible that — 
the ſea; it is by conſidering this innumerable 
e hell d 15 dbb is LK of our 
earth having been a long time under the water 
of the ocean. The quantity found in a foſſil, or 
petrified ſtate, is beyond conception, and it is 
only from the number of thoſe that have been 
diſcovered that we could poſſibly have formed 
an idea of their multiplicity, We muſt ima- 
gine, like thoſe who reaſon on matters they 
never ſaw, that ſhells are only found at random, 
diſperſed here and there, or in ſmall heaps, as 
cContrary, they form mountains, are met with in 
ſhoals of 100 or 200 miles length, nay, they 
may ſometimes be traced through whole pro- 
vinces in maſſes of 50 or 60 feet thick. It is 


from theſe circumſtances alone that we can = 


| reaſon on the ſubject. 

We cannot give a more ſtriking 3 on 

| | this ſubject than the ſhells of Touraine, The 
following is the deſcription given of them by 

the-hiſtorian « of the Academy *. Pt. ati 
« The 

, 4 3720, gl 1 
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The number of figured ſtones and foſſil 
| ſhells found in the bowels of the earth were 
remarked in all ages and nations, but they 

were conſidered merely as the ſports of nature, 
and even by philoſophers themſelves, as the 

productions of chance or accident; they re- 
garded them with a degree of ſurpriſe, but 
paſſed them over with a ſlight attention, and all 
this phenomena periſhed without any fruit for 


the progreſs of knowledge. A potter in Paris, 


who knew neither Latin nor Greek, towards 
the end of the 16th century, was the firſt man 
who dared affirm, in oppoſition to the learned, that 
the foſſil ſhells were real ſhells formerly depoſited 
by the ſea in thoſe places where they were 
given to ſtones all theſe different figures, &c, 
and he defied the whole ſchool 'of Ariſtotle, to 
contradict his proofs. - This was Bernard 
Paliſſy, as great a natural genius as nature 
and even his name was almoſt forgot. At 
length the ideas of Paliſſy were revived in the 


mind of ſeveral philoſophers; and ſcience has 


profited by all the ſhells and figured ſtones the 
earth furniſhes us with; perhaps they are at 
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an enormous quantity, nor without mixture. 


It is in Touraine this prodigiou deere ere 
more than 36 leagues from the ſea; 8 per- 
fectly kno e, as the farmers i 
up as manure for their lands, to . 

which otherwiſe would be ablolccly 


7 


What is dug en — which 
generally i is not more than 8 or 9 feet deep, is 
only ſmall fragments of ſhells, very diſtinguiſh- 
able as fragments, for they retain their original 
channels and hollows, having only loſt - their 
gloſs and colour, as alinoft all ſhells do which 
we find in the earth. The ſmalleſt pieces, 
which are only duſt, are ſtill diſtinguiſhable 


decauſe they are perfedtly of che fame mutter 
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asthe reſt, 8 wit} pod the whole Snatch 


rl — — 
matter in the country is termed" Fallin, and is 
found wherever the ground is dug in that pro- 
vince for the ſpace of nine leagues ſquare. 
J peaſants do not dig above twenty feet deep, 
xecauſe they think it would-not repay them for 
their trouble, but they are certainly deeper. 
The calculation of the quantity is however 
taken upon the ſuppoſition of only 18 feet and 
2200 fathoms to the league. This maſs of 
ſhells of courſe exceeds the mera and 
| poſſibly contains double the quantity. 
iy aaa points the ſmalleſt cireum- 
ſtances, which moſt people do not think wor- 
thy of remarking, ſometimes lead to conſe- 
quences and afford . _ M. de Rau- 
lie hori ns EN 
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verſal deluge as recorded in ſcripture, the maſs 
of ſhells at Touraine was not produced by that 


vvrron 5 


n 


different poſitions. They muſt therefore have 


been brought there by the ſea, either whole or 
broken, and neceſſarily placed horizontal; and 
although the extreme length of time was of 
itſelf ſufficient to break, and almoſt calcine 
the greateſt part, it could not change. their 
5 n 
been brought gradually, lia. bow. wr was 


ſame time preſerve. a poſition perfectly hori- 
zontal ? they muſt | have collected in one ſpot, 


and conſequently this ſpot muſt have been the 


bottom of a gulph or baſon. . | 
4 All this proves, rig Fino harm 
remain on the earth, many veſtiges of the uni- 


deluge; . there. is perhaps not ſo great a maſs 
in any part of the ſea; but even had the deluge 
forced them away, it would have been with an 


impetuoſity and violence that would not have 
permitted them to retain one uniform poſition. 


Pied muſt. have . brought and depoſited 
b . gently 
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— and ſlowly, ad conſequently their ac- 
cumulation Waere of e e 
thaw a year. 
The ſurface of the at it is evident, * 
have been, before or after the deluge, very dif- 
ferently diſpoſed to what it is at preſent, that the 
ſea and continent had another arrangement, and 
formerly there was a great gulph in the middle 
of Touraine. The changes which are known 
from hiſtory, or even ancient fable, are incon- 
ſiderable, but they give us room to imagine 
thoſe which a longer time might bring about, 
M. de Reaumur ſuppoſes that Touraine was a 
gulph of the ſea which communicated with the 
ocean, and that the ſhells were carried there by 
a current; but this is a ſimple conjecture laid 
down in room of the real unknown fact. To 
| ſpeak with certainty on this matter we ſhould | 
have geographical maps of all the places where 
ſhells have been dug from the earth, to obtain 
which would require almoſt an infinity of time 
and obſervation, yet it is poſſible that n. 
ſcience may accompliſh it. T 
This quantity of ſhells, ene as it , 
will aſtoniſh us leſs if we conſider the follow - 
ing circumſtances ; firſt, ſhell fiſh. multiply 
prodigiouſly, and are full grown in a very 
mL 68 ſhort 
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marble, lime, 
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each kind proves — Pie We 
have a ftrong example of this increaſe in oyſters, 


a maſs of many fathoms of which are fr 3 5 
iy raiſed in a ſingle day. In a very ſhort time 


tntitelyextuaſiel. — ſubſtance of 


— 2 analogous to ſtone ; they are a long 


preſerved in ſoft matters, and petrify rea- 
Aly in hard; theſe ſhells and marine produc- 
tions therefore found on the earth, being the 
"wrecks arc. ages, muſt, On, have 
There are a prodigious andty er ſhells * 
one, Chalk, mart, & c. we 
find them, as before obſerved, in hills and moun- 
tains, and they oſten make more than one half 
of the bodies which contain them, for the moſt 


what kind ef ſhells they belong. Here our 
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finds its limits; but L ſhall go further and af 
| eee for the formationies mach kink of 
| ſtones ; that chalks, marles, and lime-ſftone are 
ſhells; that conſequently the quantities of ſhells 
thoſe preſerved. I ſhall here content myſelf 
with indicating the point of view in which we 
ought to conſider the ſtrata of which the globe 
is compoled, The firſt ſtratum is compoſed of 
the duſt of the air, the ſediment of the rain, 
dew, and vegetable or animal parts, reduced 
to particles; the ſtrata of chalk, marle, lime, | 


ſtone, and marble, are compoſed of the ruins 


of ſhells, and other marine productions, mixed 
with fragments or whole ſhells ; but the vitri- 


| fiable land, or clay, are the matters of which 


They were vitrified when the globe receiyed its 
form, which neceſſarily ſuppoſes that the mat- 
ter was infuſion. The granate, rock, flint, 
&c. owe their origin to ſand and clay, and are 
likewiſe diſpoſed by ftrata, but tuffa“, free- 
ſtone, and flints, (not in great maſſes) cry- 
op — mem moſt minerals, ſulphurs, 
OY OO or HS 
| ® A kind of oft gravely lone. 
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Ke. are matters whoſe formation is nor, i 


cal, mars, and all thr material dipole 
in horizontal ftrata, and whic a aw 


and other productions of the ſea. 


As the denomination I make uſe Kine 
hear equivocal, it is neceſſary to 


only the white and yellow, but alſo blue, ſoft, 
hard, foliated and other clays, which I look on 


| as the ſcoria of glaſs, or as decompoſed glaſs. 
By the word ſand I always underſtand vitrifi- 


able ſand; and not only comprehend under 
this denomination the fine ſand which produces 


free; tone, and which I look upon as powdered 
_ glaſs, or rather pumice ſtone, but alſo the ſand 
which proceeds from the free-ſtone deſtroyed by 


friction; and alſo the larger ſand, as ſmall gra- 
vel which proceeds from the granate and rock- 


ſtone; which is ſharp, angular, red, and com- 


monly found in the bed of rivers or rivulets 


that derive their waters immediately from the 
higher mountains, or hills, compoſed of ſtone 
or granate. The river Armanſon conveys a 


great quantity of this ſand, it is large and brit- 
tle, and in fat is only fragments of rock ſtone, 


as calcinable * is of free-ſtone, Rock- 
7 * ſtone 


| fine and granate — En a 
ance, but I have uſed both denominations be- 
cauſe there are many perſons who make two 
different ſpecies of them. It is the fame. with 
reſpect to flints and free-ſtone in large peices; 
I look on them as kinds of granate, and I call 
them large flints, becauſe they are diſpoſed 
like calcinable ſtone in ſtrata, and to diſtinguiſh 
them from the flints and free-ſtone in ſmall 
maſſes, and the round flints which have no re- 
gular quarries and whoſe beds have a certain 
extent; theſe are of a modern formation, and 
have not the ſame origin as the flints and free- 
ſtone in large lumps, which are N in re- 
1 n by the term late, not 4 
the blue, which all the world knows, but 
white, grey, and red ſlate: theſe bodies are 
generally met with below laminated clay and 
have every appearance of being nothing more 
than clay hardened in this ſtrata. Pit coal and 
jet, are matters which alſo belong to clay and 
are commonly under ſlate. By the word tuffa, 
I underſtand not only the common pumice which 
appears full of holes and as I may fay organized, 
but all the beds of ftone made by the ſediment 
88 all the ialaftites, incrul- 
: = tations 
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fire. It is no ways doubtful that theſe mat- 


ters are not modern, and that they every day 


grow. Tuffa is only a maſs of lapidific matter 


matter is diſpoſed generally in ſmall hollow 


waters dropt at the foot of mountains, or on 
the ſlope of hills, which contain beds of marle 


or ſoft and calcareous earth, theſe cylinders, 
which make one of the ſpecific characters of 
_ this kind of tuffa, is either oblique or vertical 


according to the direction of the ſtreams of 


water which form them. Theſe fort of ſpurious 
quarries have no continuation; their extent 
is very confined and proportionate to the height 


of the mountains which furniſh them with the 


receiving lapidific juices, thoſe ſmall cylindrical 
columns between which intervals are left, cloſe 


at laſt, and the whole becomes one compact 
body; but never acquires the hardneſs of ſtone, 


and is what Agricola terms Marga tofacea 


Iulia. In this tuffa are generally found im- 
preſſions of leaves of trees and plants, like thoſe 


which grow in the environs : terreſtrial ſhells 
alſo are often met with, but never any of the 


4 


YATURAL HISTORY. 23 


marine kind. The tuffa is certainly therefore a 
ne matter, which muſt be ranked with fta- 
lactites, incruſtations, &c. all theſe new mat- 
ters are kinds of ſpurious ſtones, formed at the. 
expence of the reft, but which never arrive at | 
true petrification. 

Cryſtal, precious tones, and all thoſe which 
| have a regular figure, even ſmall flints formed 
by concentrical beds, whether found in perpen- 
dicular cavities or rocks, or elſewhere, are 
| _ exudations "og _ or concrete 
ſpurious ones, = real talactites of flint or 


Bnhells are ir i e 8 gra- 
nate, or free-ſtone, although they are often 
met with in vitrifiable ſand, from which theſe 
matters derive their origin; this ſeems to prove 
chat ſand cannot unite to form free- ſtone or 
rock but when it is pure, and that if it is 
mixed with ſhells or ſubſtances of other kinds, 
which are heterogeneous to it, its union is pre- 


a | vented. I have obſerved the little pebbles 


which are often found in beds of fand, mixed 
with ſhells, but never found any ſhell therein: 
theſe pebbles are real concretions of free-ſtone 

formed in the ſand in the places where it is not 
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mixed with heterogeneous matters which o 
poſe the formation of larger maſſes, + 
Me have before obſerved, that at ae | 
Able is a very low country, ſea ſhells were 
found at 100 feet below the earth, and at Mar- 
| ly-la-Ville, 6 miles from Paris, at 75 feet; 
we likewiſe meet with the ſame at the bottom 
of mines, and in banks of rocks, beneath 4 
height of ſtone 50, 100, 200, and 1000 feet 
thick, as is apparent in the Alps and Pyrenees, 
where, in the lower beds, ſhells and other 
marine productions are conſtantly found. But 
| to proceed in order, we find ſhells on the 

mountains of Spain, France, and England; 
in all the marble quarries of Flanders, in the 
mountains of Guelders, in all hills around 


Paris, Burgundy, and Champagne; in one 


word, in every place where the baſis of the 
ſoil is not free-ſtone or tuffa; and in moſt of | 
' theſe places there are more ſhells than other 
matters in the ſubſtance of the ſtones. By ſhells, 
I mean not only the wrecks of ſhell fiſh, but 
thoſe of cruſtaceous animals, the briſtles of 
ſea hedge-hogs, and all productions of ſea in- 
ſects, as coral, madrepores, aſtroites, &. We 
may eaſily be convinced by inſpection, that in 
moſt calcinable ſtones and marble, there is ſo 
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great a | quantity of theſe marine producti : 
that they appear to turpaſs the matter which 
unites them. $457 
But let us proceed, RE PO Toe 
; te even on the tops of the higheſt 
the mountains of Genes, in the Apennines, 
and in moſt of the ſtone and marble quarries in 
Italy; alſo in the ſtones of the moſt ancient 
edifices of the Romans; in the mountains of 
Tirol; in the centre of Italy, on the ſummit 
of Mount Paterne, near Bologne, in the hills 
of Calabria, in many parts of Germany, and 
_ Hungary, nm ok 
3 N c 
In Aſia and Africa, eee have We 
them in ſeveral parts; for example, on the 
mountains of Caſtravan above Barut there is a 
bed of white ſtone as thin as flate, each leaf of 
which contains a great number and diverſity of 
fiſhes; they lie for the moſt part very flat, and 
compreſſed, as does the foſſil fern plants, but 
they are, notwithſtanding, ſo well preſerved, 
all the parts which diſtinguiſh each kind of fiſh, 
are perfectly viſible, - $0 likewile we fund many 
VOL" l. = ſea 


| ® On this ſabjeck ſee Stenon, R. ee ub 


= -  nvTrON's. 


ſea muſſels, and petrified. ſhells between Suex 
and Cairo, and on all the hills and eminences of 
| Barbary; the greateſt part are conformable to 
the kinds at preſent caught in the Red ſea®. 
In Europe, we meet with petrified fiſh in 
Sweden and ee ne and i in the . 
og Sres? wt 7 
The long . af: n Sov Bikers 
abit nichentende from Portugal to the moſt 
eaſtern parts of China, the mountains of Africa 
and America, and the vallies of Europe, all incloſe 
ſtones filled with ſhell fiſh, and from hence, he 
lays, — 6H of all the other 
The iflands i in Euroge, Aſia, nnd Americs, 
where men have had occaſion to dig, whether 
in mountains or plains, furniſh examples of 
foſſil ſhells which evince that they have that in 
amen with. Ge bordering continens. 
lere then is ſufficient facts to prove, that ſea 
ſhells; petriged fiſh, andother marine productions 
are to be foundin a0 e * we are dif- 
in ſeek them 
| * W an | Engliſh. ad 
(Tancred Robinſon, ) that there have been ſea- 
8 nee by armies, and the 
5 inhabitants 


een va. Ih page 70, 24 4 | 


dale. 4 
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inhabitants of towns and - villages, and that 
Loubere relates in his voyage to Siam, that the 
monkies of the Cape of Good Hope continually 
amuſe themſelves with carrying ſhells from the 
ſea ſhores to the tops of the mountains; but 
tat cannot reſolve the queſtion, why theſe 
| ſhells are diſperſed over all the earth, and even 
in the interior parts of- mountains, where they 
are depoſited in beds like thoſe in the ek 
my ſea.” 7 "Ds 
On reading an Tealian letter on the. en 
happened to the terreſtrial globe, printed at 
Paris in the year 1746, I was ſurpriſed to find 
| theſe ſentiments of Loubere exactly corre. 
ſponded. Petrified fiſh, according to this 
writer, are only fiſh rejected from the Roman 
tables, becauſe they. were not eſteemed whole- 
ſome; and with reſpect to foflil- ſhells, he 
fays the pilgrims of Syria brought, during 
the times of the Cruſades, thoſe. of the 
Levant Sea, into France, Italy, and other 
Chriſtian ſtates; why has he not added that it 
was the monkies who tranſported the ſhells to 
the tops of theſe mountains, which were never, 
| inhabited by men? this would not have ſpoiled 
but rendered his ne fil more pro- 


Hh 2. 1; * 


hs 


' How comes it that enlightened perſons, whs * 


pliii themſelves on philoſophy, have ſuch - 
various ideas on this ſubje&? But doing ſo, we 
| ſhall not content ourſelves with having faid 


e en are ed in ett Gvery 
part of the earth, which has been dug, nor 


with having related the teſtimonies of authors 


of natural hiſtory; as it might be ſuſpected, 
that with a view of fome ſyſtem, they perceived 


| ſhells where there were none; but quote the 


authority of ſome authors, who merely remark- 
ed them accidentally, and whoſe obſervations 


went no farther than recogniſing thoſe that 


were whole and in the beſt preſervation. Their 


_ teſtimony will perhaps be of a ſtill greater au- 
_ thority with people who have it not in their 


power to be aſſured of the truth of theſe facts, 
1-11 bo onde eee = 
All the world may ſee the 1 of ſhells i in 


the hills in the environs of Paris, eſpecially in 
tze quarries of ſtone, as at Chauſlee, near Seve 


at Iſſy, Paſſy, and elſewhere. We find a great 
quantity of lenticular ſtones at Villers-Cotte- 


rets; theſe rocks are entirely formed thereof, 
and they are blended without any order with a 
kind of ſtony mortar which binds them toge- 
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cher. At Chaumont ſo great a quantity of 
— found that the hills appear 


to be compoſed of nothing elſe. It is the ſame 


at Courtagnon, near Rheims, where there is a 
bank of ſhells near four leagues broad, and 
whoſe length is conſiderably more. I mention 
theſe places as being famous and b the 
eye of every beholde.. 

With reſpe& to foreign countries, ws fol- 
1 the obſervations of ſome travellers, 

In Syria and Pheonicia, the rocks, particu- 
_ larly in the neighbourhood of Latikea, is a kind 
of chalky ſubſtance, and it is perhaps from 
thence that the city has taken the name of the 
white promontory. Nakoura, anciently termed 
Scala Tyriorum, or the Tyrians Ladder, is 
nearly of the ſame nature, and we ſtill find 
there, by digging,” quantities of all forts of 
ION remains of the de- | 
lues: „„ 

* On mount cls we find 5 5 a ow fogil 
ſhells, and other marks of the deluge, at leaſt, if 
we do not rank the foſſil Tamarinof the neigh- 
bouring mountains of Siam among this num- 
ber, perhaps the firſt matter of which their 


o See Shaw's Travels. 
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marble is nl had a corroſive virtue not 
proper to preſerve them. But at Corondel, 5 


I found many ſhells, as alſo a very ſingular ſea 


muſſel, of the diſcoid kind, but cloſer and 
rounder. The ruins of the little village Ain 


le Mouſa, and many canals which conduct the 
water thereto, furniſh numbers of foſſil ſhells. 
The ancient walls of Suez, and what yet re- 


mains of its harbour, have been conſtructed of 


the fame materials, which ſeem: to have been 


as on all the mountains, eminences and hills 
of Lybia near Egypt, we meet with a great 
quantity of ſea weed, as well as vivalvous 
ſhells, and of thoſe which terminate in a point, 


| moſt of which are exactly conformable to the 
| Kinds at preſent caught in the Red Sea. 


The moving ſand in the © neighbourhood 
of Ras Sem, in the kingdom of Barca, covers 


many palm trees with petrifications, Ras Sem 
ſigniſies the head of a fiſh, and is what we term 


the petrified village, where it is ſaid, men, wo- 
men and children are found, who with their 


_ eattle, furniture, &c. have been converted into 


ſtone ; but theſe, ſays Shaw, are vain tales and 


> * as nenen from M. le 


Maire, 
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Maire, who at the time he was conſul at Tri- 
poly, ſent ſeveral perſons thither to take cog· 
nizance of it, but alſo from very reſpectable 
Near the pyramids certain pieces of ſtone 


Shaw, and among theſe ſtones many rude ones 
of the figure and ſize of lentils; ſome even 
_ reſemble barley. half-pealed; theſe, he fays, 
were reported to be the remains of what the 
workmen ate, but which does not appear pro- 
bable, &c. Theſe lentils and barley are nothing 
but GEE —_ Wm ” e lentil. 
Aan. Fr 
- Avoiding to Milton; ſeveral forts of! cheſs 
ſhell-fiſh are found in the environs of Maeſs 
tricht, eſpecially towards the village of Zicken, 
or Tichen, and at the little mountain called Huns: 
Inthe environs of Sienna, near Ceraldo, are many 
mountains of ſand crammed with divers ſorts of 
ſhells. Montemario, a mile from Rome, is 
entirely filled with them; I have ſeen them 
in the Alps, France, and elſewhere. Olearius, 
Steno, Cambden, Speed, and a number of 
other authors, as well aneient as modern, relate | 
the ſame e „„ 
5 « The 


F f „ ; * i 
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of Popyry which was cen out of jt,” 585 
« Oppoſite the village of Inchene, and on 
the eaſtern ſhore of the Nile, I found petrified 
plants, which-grow naturally in a ſpace about 
two leagues long, by a very moderate 
breadth; this is one of the moſt ſingular pro. 
ductions of nature. Theſe plants reſemble the 
white coral found in the Red ſeaq.” -—» 
4 There are pettifications of diverſe kinds, 
e Libanus, and among others flat ſtones, 
| where the ſkeletons of fiſh are found ell pre- 
ſerved and entire; red cheſnuts and ſmall 
branches of coral, the ſame as grow in the 
Red ſea are alſo found on this mountain. 
s On Mount Carmel we find a great quan- 
| tity of hollow ſtones, which have ſomething 
of the figure of melons, peaches, and other 
fruits, which are ſaid to be fo petrified: they are 
commonly fold to pilgrims, not only as mere 
curioſities, but alſo as remedies againſt many 


diſorders. The olives which are the lapides 


"I RE and 
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—— looked wavy when diſſolved 
| eee ee. eee n 


6. M. Is Roche, Ae — 


= plenty in theſe mountains, where I am told are 
found other ſtones, the inſide of which perfect 


if theſe petrified olives, which grew in great 


reſetmble. the natural A LR 5 


5 0 16 Tadridyativn 
were at Tocat, ſays Tavernier, | the heat was 
ſo great, as obliged us to quit the common 
places we found ſnow and a quantity of very 
ſea ſhores, which was very extraordinary“ 
lere follows what Olearius ſays on the ſub- 
ject of petrified ſhells, which he remarked in 
Perſia, and in the rocks where the ſepulchres 
are en . nen 
raus: 
11th Wen ep had: alcatiled 
to the top of the rock by the moſt frightful 
precipices, mutually aſſiſting each other; hay- 


ing gained the lms; we found four large 


Tobe. | Ii chambers, 


- a 


e urrons FAM 


6d withia indvp ische mut in the 
rocks to ſerve: for; : but what the moſt 


IL. us was to find in this vault, on the top 
plares theywere' in Gch great quantities; that 
| _ the whole" rock z peare | 


müſcle ſhells; and in ſome 


ea dr . an We 


| ramp) ai Dll noun along 
«6 coalt of the Cafpianfea,? 1 oh 
To theſe I could fubjoin many other dutdo- | 
rities which I. ſuppreſs, not willing to tire 


thoſe who have no need of / ſuperabundant 

| proofs and who are convinced by their fight; 
- as-Thave been, of the exiſtence of ſhells where 
ever we chuſe to ſeek for them 
Pres we noe ag the ſhells of the 


* wach greater than thoſe of out tient 
dependent of the! ſhell' fiflv which inhabit the 


bottom of the ſea, and are ſeldom brought up 


| byithe fiſhermen;-and: which conſequently may 


be:looked* on as foreigners, although they exiſt 
in dur ſeas, J. ſee, by comparing the- e 


* 


7. . Peyflodl was be Art bores 


, &e. owed their origin 
ed, an were not lan 5 — 
ene eee ſome naturaliſts; at 


firſt, rejected it with a kind of diſdain; never- 
theleſs they have been obliged ſince to ac- 


knowledge its truth, and the whole world is at 
marine. plants are nothing but hives or cells 
inſets, in which they live as fiſh do 


; Sas ata; | Theſe bodies were, at firſt, 


placed in the claſs of minerals, then paſſed into 
chat of vegetables, and now remain fixed in that 


eee eee 


There ate ſhell-fhk which live at the bottom 
| of he fad which are never caſt on the 
ore: call them Pelogiæ, to diſtin- 
e row the others which they call 
nne It is to ee ne the cornu am- 


** 
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ina petrified ſtate, belong to the former, and 
that they were filled with the ſtony ſediment in 
the very places they are found. There might 
alſo have been certain animals, whoſe ſpecies 

are periſhed, and of which number this ſhell. 
cite lacked The extraordinary foſſil 
bones found in Siberia, Canada, Ireland, and 
many other places, ſeem to confirm this con- 
;jecture, for no animal has hitherto been diſ- 
covered to whom ſuch bones could belong, as 
they are for the 1. part of an enormous 
Ye 

Thos dis. eee my 
met with from the top to the bottom of quar- 


ries; pits, and at the bottom of the deepeſt 


mines of Hungary. And Mr. Ray aſſures us, 


FF feet deep in the rocks 
which border the iſle of 3 and in _— 
brokeſhire in England. - 

Shells are not ay mand in « petrified den 
2t rent p and at the tops of the higheſt 
mountains, but there are ſome met with in their 
natural condition, and which have the _ 
colours, and lightneſs of ſea - ſhells; and to 
convince ourſelves entirely of this matter, we 
have only to compare them with thoſe found on 
the ſez ſhores. A flight examination will prove 


a ---wuFron's: , 


6 
eee — eee eee the 


other cet of ies, which are ſometimes. 


eee tremitie nd hrchey have been made 

-: Almoſt every where on ebe ih 
— ee papa _ _ _ n 
old; fome mp, others » extremely ea 
n © GOT <1 1057 Firm 3957 
Tie hell ee Parpuris has u long 
tongue, the extremity of which is bony, and ſo 
dy which means it draws nutriment from them: 
_ Shells pierced. in this, manner are frequently 
| found 1 in the Fa PN; is an inconteſtible 


5 proof that they f formerly encloſed living fiſts, 
and exiſted in dar parts where 6 NL the 


eee PIO IR 

the pyramids of Egypt; n are . 
Franate, which is a kind of rock-ſtone, and as 
„ | - = * 
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we have obſerved, contains no ſhells; but the 
a eee. of the kings of rere 
and uſed at Rome in different buildi 
filled with ſhells. Red Porphyry is compoſed 
— 
1 and un all its al 
white ſpots which are in the porphyry. Each 
of theſe white ſpots has a'black one in its eentre⸗ 
which is the ſection of the longitudinal tube of 
the prickles of the echinus. At om _ 
teagues from Dijon, in Burgundy, is 
ſtone perfectly ſimilar in its com 8 
phyry, and which differs be it in 
hardneſs, not being more ſo than marble; it ap- 
pears almoſt formed of the priekles of the 
2 and its beds are of We ee 
been e eee this eee parti- 
 cularly the ſteps of the pedeſtal n nne | 
ſtatue of Louis le Grand, at Dijon. 
5: This ſpecies of fone is alſo found at Mints 
| bard;-in Burgundy, where there is an extenſive | 


quarry; it is not ſo hard as marble, contains 


more of the er chini, and leſs of the red matter: 
. | | From 


2658 4 nveron's - 


From this it appears-that the 6 : 
of Egypt differs only from that of Burgundy, 
— att e the 


points of the echini. 


” With reſpect e 5 
porphyry, I rather ſuppoſe it to be a granate 
than a porphyry; it is not compoſed of ſpots 
like the red porphyry, and its ſubſtance appears 5 
to be ſimilar to that of a common granate. In 
Tuſcany, in the ſtone with which the ancient 
walls of Volatera were built, there are a great 
quantity of ſhells, and this wall was built 2500 
ether ſtones of the moſt ancient buildings, con- 
tain ſhells and other wrecks of marine pro- 
ductions, as well as the marble we at preſent 
_ from the quarry ; therefore it cannot be 

doubted, independent even of the ſacred teſ- 
timony of holy writ, that before the deluge the 
WWA 
is at preſent. 

From all theſe facts it e 5 
Bs ve fond in Europe, Aſia, Africa, and 
in every place where the obſervations have been 
made; they are alſo found in America, in the 
Braſils; for example, in Tucumama, in Terra 
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ober productions of the 33 


were be oli i YR lee — 
tinent of America, and ge, en „ 
who lived ſeveral years at Path has Ares me 
he could not diſcover any in the Cordeliers 
although he Had carefully ſought for my 
This exception would be ſingular, and the con- 
ſequences that might be drawn from it would 
pron . but T own, that in ſpite of 
the teſtimony of this celebrated naturaliſt, Lam 
much inclined to ſuppoſe,” that in the mountains 2 
of Peru, as well as elſewhere, there are ſhells,” 
and other marine petrifications, although theß 
have not been diſcovered. It is well 8 | 
that in matter of tei two milliths +4 
neſſes, who aſſert to have ſeen a thing, is ſuf- 
ficient to make a compleat proof; whereas 
ten thouſand negative witneſſes, and who can 
only aſſert not to have ſeen a thing, can only 
raiſe a flight doubt. This reaſon, united with 
the ſtrength of ana: 07. induces me to perſiſt in 
vol. 1. 1 _ thinking 
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. — ein fa, chere ate no! narine | 
may be concluded gun if m i no wenn 
our theory; and it might be poſfible, that there 
parte mrs of the globe which 1ever- 


— Fee eee 
compoſition of the rocks and tones 
at all reſemble thoſe of other countries, 
laſtly, in theſe mountains we d e che 
ructure of the earth, ſuch as it ori- 
ginally was before it was changed by the motion . 
of the waters; we ſhould ſee the firſt ſtate of 
the globe, the old matters of which it was 
compoſed, its form, an WO II 
ment of its parts, but this is too much to expect, 
and on too flight foundations; and it is more 5 
Wannen 
ſhells are to be found in thoſe m 85 A 


eee It; 5 
3 


*.)  Hpalerwidght ofthe: dent kinds of which 


= is but as 24 to 1) or ſea cockles, ( 
veight is but as 2 or 2 to 1) or other ſorts 
of lighter ſhells; but on the contrary in chalk, 


* | mUpFON's | | 

| With rel: to the manner in which elle 
pled io WhoBrats of earth or ſand, Wood- 
ward fays, * All ſhells that are met with in an 


infinity of ſtrata of earth, and banks of rocks, 


in the higheſt mountains, and in the deepeſt 


duarries and mines, in Hints, &c. &c. in 
maſſes of ſulphur, marcaſites, and other me- 


2 tlie and mineral bodies, are filled with ſimilar 


l be TIE Deaths, (os 


vary but very little, being generally with reſpect 
to water as 2 4 or 2 f to 1), we find only the 


; the ſame weight, but hey are uſually found in 
very great numbers, whereas it is very rare to 
eee oyſter-ſhells, {whoſe - zecifhc | 


{which is lighter than ſtone, being to water but 


8 5 as 2 to eee, k g eee 


of lighter ſhells, page 32, 33. 


It muſt be remarked, that what Woodward | 


E thre i in this place, with reſpect to ſpecific gra- 
; 1115 wuſt not _ W as a * 


es to: that which: clue them, and | 


„ ] 
* . * 1 * — not ? S 
— 4 
- * * 
— 2 5 


- 
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rule, for we find lighter and tne 0 | 


the ſame matters; for example, ſhells of cockles, 
of oyſters, of echini, &c. are found in the 
| fame ſtones and earth, and even in the royal 
cabinet may be ſeen a petrified cockle in a 
cornelian, an echini petrified in an agate, &c, 
therefore the ſpecific weight of the ſhells has 
not influenced ſo much as Woodward ſuppoſes, 

their poſition in the earth. The reaſon why 
ſuch light ſhells are found more abundantly in 
chalk is, that chalk is only the ruinated part 
of ſhells, and that thoſe of the echini being 
lighter, and thinner than others, would have 
been moſt eaſily reduced into powder or chalk, 
ſo that ſtrata of chalk are only met with in the 
places where formerly a great . abundance of 
theſe light ſhells were collected, the deſtruction 
of which formed that chalk, in which we find 

thoſe ſhells, which having reſiſted the frictions, 

are preſerved entire, or at leaſt in parts large 
enough to diſcover their ſpecies. 

But this ſubject is treated more fully in our 
diſcourſe on minerals; we ſhall here content 
ourſelves with ſaying, that a modification muſt 
be given to Woodward's expreſſions: he ſeems 
to ſay, that ſhells are found in flints, cornelians, 


nnn as often, and in as great a 
number 


. 


number as in tides matters; ks, He with 
| is, that they are very rare in all vitrifiable or 
purely inflammable ſubſtances; and on the con- 
trary, are in prodigious abundance in chalk, 
marle, and marbles, inſomuch, that we cannot 
abſolutely pretend to ſay, that the lighteſt and 
heavieſt ſhells are found in correſponding ſtrata, 
but only that in general they are oſtener found 
ſo than otherwiſe. They are all filled with the 
ſubſtance which ſurrounds them, whether found 
in horizontal ſtrata, or in perpendicular fiſſures, 
becauſe both have been formed by the waters, 
although at different times and in different 
manners. Thoſe found in horizontal ſtrata of 
ſtone, marble, &c. have been depoſited by the 
motion of the waves of the ſea, and thoſe in 
lints, cornelians, and all matters which are 
in the perpendicular fiſſures have been A 
duced by the particular motion of a ſmall quan- 
tity of water, loaded with lapadific or metallic 
ſubſtances. In both caſes: theſe matters were 
reduced into a fine and impalpable powder, 
which has filled the ſhells fo fully and er g 8 
as not to have left the leaſt vacuum. 
There is therefore in ſtone, marble, &c. a 
great multitude of ſhells which are whole, 


NATURAL; HISTORY. 235 


| be eaſily compared with the ſhells preſerved in 
cabinets, or found on the ſea ſnores. 
Woodward in pages 23 and 24, 3 
« There are, beſides theſe, great multitudes of 
. which are entire 
and abſolutely free from any ſuch mineral mix- 
ture; which may be compared with thoſe at. 
this time ſeen, on our ſhores, and which will 
be found not to have any difference, being pre- 
ciſely of the ſame figure and ſize; of the ſame 
ſubſtance and texture as the peculiar matter 
| rr an aun is diſj- 
ſame, the compoſition of the ſmall lama, formed 


| by their fibres, is the ſame in the one as the 


other; we ſee in the ſame part, veſtigia of ten- 
dons, by means of which the animal was faſtened 
and joined to its ſhell ; we ſee the ſame tuber- 
| cles, ſtria and pipes; in ſhort the whole is alike, 

whether within or without the ſhell, in its ca- 
vity. or on its convexity, in its ſubſtance or on 
its ſuperficies. In other reſpects theſe foſſil 
ſhell fiſn are ſubject to the ſame common acci- 
dents as thoſe of the ſea; for example, they 
ſometimes grow to one another, the leaſt are 
dne to the . they have vermicular 

ira | 
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conduits; pearls are found therein, and other 
ſimilar matters which have been produced by 
the animal when it inhabited its · ſhell; and 
what is very conſiderable, their ſpecific gravity 
is exactly the ſame as that of their kind found 
actually in the ſea; in all chymical experiments 


they anſwer exactly with ſea-ſhells ; when diſ- 


ſolved they have the ſame appearance, ſmell, 
and taſte; ina word, eg F | 
fectly exact. 5 

I have I A en with en 26 


T have already faid, whole mountains, chains of 


rocks, enormous banks of quarries, ſo full of 
ſhells and other wrecks of marine productions, 
that their bulk ſurpaſſed that of the n 
which they were depoſiteeeu. 

| I Dave been cultivated fields ſo full of petrified | 
coekles that a man might pick them up with 
| his eyes ſhut, others covered with cornu ammo- - 
nis, and ſome with cardites, and the more we 
examine the earth, the more we ſhall be con- 


 vinced that the number of theſe petrifications is 


infinite, and conclude, that it is impoſſible that 
all the animals which inhabited theſe ſhells ex- 
iſted at one tine. . 

I have made an obſervation, that in all coun- | 
tries where we find a very great number of pe- 


i 
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trified ſhells in the cultivated lands which. are 
whole, well preſerved and totally apart, have 
been divided n action of the enn 4 
ae lese Un n eee ee 
eee eee 
in ſo mn places, proves that N e not 
ieee eee 
by a deluge, the greateſt part would have re- 
mained on the ſurface of the earth, or a leaſt 
would not have entered to the depth of ſeyen 
or * . feet in the moſt ſolid * | 
ble. | 
4 In all eee afhnre of the 
internal part of the ſtone, ſometimes externally 
| covered with RalaGttes, which is much les an- 
Another os this hoppened-x not by a re. 
is, that Randy Age ee? Ke. oh; nen 
was the effect of a deluge, here all muſt have 
periſhed, we ſhould meet mene * 
land animals as well as thoſe. of the ſea. 
- It is a vain ſuppoſition to a all 
che earth was diſſolved at the deluge, nor can 
vol. 14. LI ve 
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we give any foundation to ſuch aa ber by 
; — carte; wo give lowaent the | 
property of a (univerſal diſſolyent. Beſides, 
what annihilates the ſuppoſition and renders it 
even contradictory is, that if all matters were 
diſſolved by that water, yet ſhells have not been 
ſo; ſince we find them entire and well preſerved 
diſſolved; this evidently proves that there never 
of the parallel ſtrata was not made in an inſtant, 
but by ſucceffive ſediments: ſor it is evident to 
all who will take the trouble of obſerving, that 
the arrangement of all the materials which com- 
poſe the globe, is the work of the waters. The 
queſtion therefore is only whether this arrange- 
| ment was made at once, or in a length of time? 
now we have ſhewn it could not be done all at 
on materials have not kept the 
order of ſpecific weight, and there has not been 


a general diſſolution ; therefore this arrangement 


. muſt have been produced by ſediments depoſited 
in ſucceſſion of time; any other revolution, mo- 
tion, or cauſe, would have produced a very dif= 
ferent arrangement. Beſides, particular revo—- 
lutions or accidental cauſes could not have pro- 
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the manner in which we muſt conceive moun- 
tains to have been formed, ſufficiently prove 
tat great revolutions have happened to the ſur- 
face of the earth. As far as we have been able 
and vaſt bodies heaped up together and incor- 
pearance of order or deſign. If there is ſome 
Lind of regular organization in the terreſtrial 
globe it is deeper than we have been able to ex- 


amine, and all our reſearches muſt terminate in 


digging among the ruins of the external coat, = 


| but which will ſtill has. ſufficient eee 
due: M. le Juen f bum! in . 
Clrinment a great quantity of ſlaty or foliated 
| ſtones, every foliage of which was marked 
with the impreſſion of a branch, a leaf, or the 
fragment of a leaf of ſome plant; the repre- 
ſentations of leaves were exactly extended as if 
they had been carefully ſpread on the ſtone by 
the hand; this proves they had been brought 
|  thither by the water which always keeps leaves 
in that ſtate: they were in different ſituations, 
Ll2 ſometimes 


* a : ys 5 Rp . 4 
* * : 


+ ſometimes bei be together. | Trikayealilybe 


ſuppoſed that a leaf depoſited by water upon ſoft 
pan 15 — wich another e 


lief. It was M. de Juſſieu who made theſe ob- 
ſervations on the figured ſtones of St. Chau- 
| _—_ to him we ſhall leave the eren 
— 
; er the eee on ts ny of Se. 
Thaume e of foreign plants; they are not 
eee. of France, but only in 
the Eaſt Indies or the hot climates of America; 
they are for the moſt part capillary plants, ge- 
nerally of the ſpecies of fern, whoſe hard and 
compact coat render them more able to imprint 


dian plants imprinted on the ſtones of Germany 

appeared aſtoniſhing to M. Leibnitz, but here 
. 
C 4 1 * 
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tiplied · There even ſeems in this reſpect to be 


Pe — a ae. pe in 


Imon en * 


„ 
Han 3 —— 
in the quarries and mountains, that this country, 
as well as many others, muſt have formerly been 
covered with the ſea. But how has the Ame- 
rican or Indian ſea reached thither ? To erplain 


e eee ee. wonderful phenomen: 
be ſuppoſed with much probability, U 
5 45 originally covered the whole terreſtrial 
globe: but this ſuppoſition will not hold good 
| becauſe, how were terreſtrial plants to exiſt ? 
it evidently therefore muſt have been great 
inundations which have conveyed is "Pants 1 
one country into the others. 
1 de Juſſieu thinks, that as the bed of 
te ſea is continually riſing in conſequence of 
the mud and ſand which the rivers eee 
convey there; the ſea, at firſt confine 
natural dykes, ſurmounted them and was diſ- 
perſed over the land, and that the dykes were 
themſelves undermined by the waters and over- 
throw therein. In the earlieſt time of the for- 
mation of the earth, when" no one thing had 
„ prodigious and ſudden re- 
. 


we-no longer have examples, becauſe the whole 
is now in ſuch a permanent ſtate that the changes 
muſt be inconſiderable and by degrees.” 
© Byſome of theſe great revolutions the Eaſt and 
Meſt Indian ſeas may have been driven to Eu- 
rope and carried with them foreign plants float- 
ing on its waters, which they tore up in their 
road and depoſited gently in places where the 
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ARTICLE IX. TEL 


ON THE INEQUALITIES or THE SURFACE 
| or THE HAREDs, | 


* 7 " 
4 7 x \ . l 
4 
Pa 


HE inequalities which are on the ſurface of 
the earth, and which might be regarded 
⁊à⁊s an imperfection to its figure, are neceſſary to 
preſerve vegetation and life on the terreſtrial 
globe. To be aſſured of this, it is only re- 
quiſite to conceive what the earth would be, 


ab was even and regular, Inſtead of agree- 
oo able 


* 
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able hills, Goin unh; Beh indie LOUIS . 


flow, to ſupport the verdure of the earth; in- 
ſtead of thoſe. rich and flouriſhing meadows, 
ſiſtence; a diſmal ſea would cover the whole 
globe, and the earth deprived of all its valuable 
qualities, would only remain an obſcure and for- 
faken an beſt has ere 5 2 
of fiſhes; | + 5 
1 e of) nk dB 
; which ſeldom form a proof in philoſophy, there 
is a phyſical neceſſity why the earth muſt be 
irregular on its ſurface, for, fuppoſing it was - 
perfectly regular in its origin, the motion of 
the waters, the ſubterraneous fires, the wr 
and other external cauſes, would in courſe of 
time have neceſſarily produced e pn 


= ſimilar to thoſe now ſeen. 


I he greateſt inequalities next to tho 4 
tions of mountains are the depths of the ocean; 
this depth is very different even at great diſ- 
tances from land; it is ſaid there are parts 
above a league deep, but thoſe are few, and 
the moſt general depths are from 60 to 150 
fathoms. The gulphs bordering on the coaſts 
are much; leſs mn and the firaics are —__ 
To 
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272 Wen depths of the FRO piece of 
lead of 30 or 40lb. is made uſe of faſtened to 


| Ann deſcended to a certain a the 
weight of the lead and that of the cord is no 
more chan a like volume of water; then the 
lead deſcends no longer, but moves in an oblique | 
line, od floats at the fame depth; to ſound 
great depths therefore, an iron chain is requi- 
fite, or ſome ſubſtance. heavier than water. It 
is very probable that for want of conſidering 

_ this circumſtance, navigators' tell us, that the 


N geren bottom. 


In general, the profundities in open ſeas. in- 
creaſe or diminiſh in a pretty uniform manner, 
and commonly the farther from fhore the great- 
er the depth; yet this is not without exception, 
there are places in the midſt of the ſea where 
ſhoals are found, as at Abrolhos in the Atlantic; 
and others where there are banks of a very con- 
ſiderable extent as are daily experienced . 
— 1 
—— depths (are very 


en nevertheleſs we may lay it down as a 


OOO His rox v. 


| — — of that ſhore. - It is the 
Berner paper moe noni yt ons 
—_—_ announce a great depth, 

Iris; bars —— heights * 
mountains, whether by means of practical geo- 
metry, or by the barometer. This inſtrument 

| gives the height of a mountain very exactly, 
cipceially itt &country-where its variation is not 
conſiderable, as at Peru and under the other 
parts of the equator. By one or other of theſe 
methods the height of moſt eminences have been 
1600 fathoms higher than Canigau, which is 
one of the moſt elevated of the Pyrenees; thoſe 
mountains appear to be the higheſt in Europe, 
fince a great quantity of rivers flow from them, 
which carry their water into very remote and 
different ſeas, as the Po, which flows into the 
Adriatic, the Rhine which loſes itſelf in the 
ſands in Holland, the Rhone which falls into 
the Mediterranean, and the Danube which goes 
to the Black Sea. Theſe four rivers,” whoſe 
mouths are ſo remote from each other, all de- 
rive a part of their waters from Mount Saint 
Godard and the neighbouring mountains, which 
vol. 1. Mm | proves 


* 


proves ee eee, IR} 
rope. The higheſt mountains in Aſiaare Mount 
Taurus, Mount Imaus, Caucaſus, and the 
mountains of Japan; all which are loftier than 
þ nity rug the mountains. in Africa, as 
are at abies thoſe in Aſia, and. the 


higheſt of all are in South America, particularly _ 
thoſe of Peru, which are more than 3000 fa- 


mountains between the tropics are loftier than 
thoſe of the temperate zones, and theſe more than 
the frigid Zones, ſo that the nearer we approach 
the equator the greater are the inequalities of the 
earth, Theſe inequalities, although very oon- 
ſiderable with reſpect to us, are ſcarcely any 
thing when conſidered with reſpect to the whole 
globe. Three thouſand fathom difference to 
000 leagues diameter, is but one fathom to a 
league, or one foot to 2200 feet, which on a 
globe of 2 2 feet diameter, does not make the 
36th part of a French line. Thus the earth 
which appears to us croſſed and interſected by 
che enormous height af mountains, and by a 
Frightful depth of ſea, is nevertheleſs, relative 
to its ſize but {lightly furrowed with irregulari- 


thoms above the level of the ſea. In general the 7 
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Interrupted, and generally raiſed above the ſea, 

in form of a cone or pyramid, and are called 
peaks. The peak of Teneriffe, in the iſland 

of Fer, is one of the higheſt mountains on 
the earth; it is near a league and a half per- 
pendicular above the level of the ſea; the peak 
of St, George, in one of the Azores, and the 
peak of Adam, in the iſland of Ceylon, are alſo 


rocks, heaped one upon the other, and they 


vomit from their ſummits fire, cinders, bitu- 
men, minerals, and tones. There are iſlands 
which are only tops of mountains, as of St. 
Helena, Aſcenſion, moſt of the Azores, and 
Canaries, We muſt remark, that in moſt of 
the iſlands, promontories, and other projecting 
lands in the ſea, the middle is always the 
higheſt; and they are generally ſeparated by 
Chains of mountains, which divide them in 
their greateſt length, as ( Granſbain) the 
Grampian mountains in Scotland, which ex- 
tend from eaſt to weſt, and divide Great Bri- 
tain into two parts. It is the ſame with the 
illands of Sumatra, Lucca, Borneo, Celebes, 
4 ä Cuba 


. vorrows 


trough u its whole ee by the F en nine 

— as we ind, differ peer b in 
"height + the hills are loweſt, after them-come 
the mountains of a' moderate height, which 
are followed by a hemp dares: ſtill * e which 

trees and pls but which furniſh: no- delice 
except at their bottoms. In the higheſt moun- 
tains we find only ſand, ſtones, flints, and 
rocks, Whoſe - ſummits often riſe above the 

clouds. Exactiy at che Sor Gs el 
there are ſmall ſpaces, plains, hollows, and 
Bade of ce bete the! ray few. Und 
ice remain, and form ponds, moraſſes, and 
ſprings, from whence rivers derive their origin. 


The form of mountains is alſo very different: 


. fome form chains whoſe height is nearly equal 
in a long extent of ſoil, others are divided 
by deep vallies ; ſome are regular, and others 
as irregular as poſlible; and ſometimes in the 
middle of a valley or plain, we find a little 


mountain. There are alſo two ſorts of plains, 


the one in the Jow lands, the others in moun- 
tains. The firſt are generally divided by ſome 
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large river: the others, though of a very con- 
ſiderable extent, are dry, and at fartheſt have 
only a ſmall rivulet. Theſe plains on moun- 

tains are often very high, and difficult of acceſs; 


they form countries above other countries, as 


in Auvergne, Savoy, and many other high 
places: the ſoil is firm, and produces much 
| graſs, and odoriferous plants, which render 
theſe plains the beſt paſture in the world, 
The ſummits of high mountains are com- 
poſed of rocks of different heights, which re- 
ſemble from a diſtance the waves of the ſea. 
It is not on this obſervation alone we can rely 
that the mountains have been formed by the 
waves, I only relate it becauſe it accords with 
the reft : but that which evidently proves that 
the ſea once covered and formed mountains, 
are the ſhells and other marine productions 
found throughout in ſuch great quantities, 
that it is not poſſible for them to have been 
tranſported by the ſea into ſuch remote con- 
tinents, and depoſited to ſuch confiderable 
depths; to this may be added, the horizontal 
and parallel ſtrata every where met with, and 
which can only have been formed by the waters 
The compoſition even of the hardeſt matters 
as ſtone and marble, prove they had been re- 


270 __ - _ muyFoN's 
duced into fine punter before * 


and precipitated to the bottom of the water in 


form of a ſediment: it is alſo proved by the 
in thoſe matters in which they are found; the 
inſide of theſe ſhells are abſolutely filled with 
the ſame matters as that in which they are en- 
_ Cloſed; the correſponding angles of mountains 
and hills, which no other -cauſe than the cur- 
rents of the fea could have been able to form ; 
the equality in the height of oppoſite hills, and 
beds of different matters, formed at the ſame 
levels, and in ſhort, the direction of mountains, 
| whoſe chains extend in length in the ſame di- 
rection as the waves of the ſea extend. incon- 
teſtibly demonſtrate the fact, 
ö 6600 
the earth, the greateſt, without contradiction, 
are the depths of the ſea; but as they do not 
preſent themſelves to our fight, and as we can 
only judge of them by the plumb line, we 
ſhall only ſpeak of thoſe which appear on 
dry land, ſuch as the deep vallies between 
mountains, the precipices between rocks, the 
abyſſes perceived from the tops of mountains, 
das the of Mount Ararat, the precipices 
2 &. 


_ The 
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5 e are a natural conſequence of the 
elevation of mountains; they receive the waters, 
and the earth which flow from the mountains, 
and the foil is generally war: 
ully inhabited. iro 
The precipices which are between rocks, 
are frequently formed by the finking of one ſide, 
the baſe of which ſometimes gives way more on 
one {ide than the other by the action of the 
air and froſt which ſplits and divides them; 
or by the impetuous violence of torrents. But 
theſe abyſſes, or vaſt and enormous precipices, 
found at the ſummits of mountains, and to the 
bottom of which it is not poſſible ſometimes to 
deſcend, although they are above a mile or 
half a mile round have been formed by the 
fire. Theſe were formerly the funnels of vol- 
canos, and all the matter which is there defi- 
cient has been ejected by the action and ex- 
ploſion of theſe fires, which are ſince extin- 
guiſhed through a defect of combuſtible mat- 
ter. The abyſs of mount Ararat, of which 
M. Tournefort gives a deſcription in his 
voyage to the Levant, is ſurrounded with black 
and burnt rocks; as one day the abyſſes of 
Etna, Veſuvius, and other volcanos will be, 


A F 
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ben they havi conſumed all the © combultil 
1 HO 
In Plots? Natural Hillory' of Guat 
4 in England, a kind of gulph is ſpoken of which 
has been ſounded to the depth of 2600 perpen- 
dicular feet without meeting with any water, 
or the bottom being found, as the rope was 
nor of” ſufficient length to reach it. x 
© Greateſt cavities and deepeſt mines are ge- | 
ibis Gi timid; ee e dees 
à level with the plains, therefore, by theſe ca- 
vities we are only acquainted with the inſide of 
en 
4 the globe itſelf. : 
Heſides, Wile depchs ane not very conſider- 
able. Ray aſſerts that the deepeſt mines are 
not above half a mile deep. The mine of Cot- 
teberg which in the time of Agricola paſſed for 
the deepeſt of all known mines was only 2500 
feet perpendicular. It is evident there are holes 
in certain places, as that in Staffordſhire, or 
Pools Hole in D Derbyſhire, the depth of which 


is perhaps greater; but all this is nothing in 


e with the thickneſs of the globe. 


- If d Kings of Egypt, inſtead of having 


erected pyramids, and raiſed ſuch ſumptuous 
Fer maonuments 
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tomuments of their, riches and vanity had ben 
: a. — a league 
3 ee "—_— have found mem | wh 


13 4 — 
Warmer defer ae matters of which 

the internal part of the globe is compoled, which 
might have been EY uſeful, and which we at 
WE have not. 12 3 ; 
. n 
cr the ſouthern countries, and the near- 
er we approach the equator the more inequa- 
lities we find on the ſurface of the globe. This 
* to mw an 2numeratior * 
In ee the chai of „ Caries 
Gaben ene of the earth, is exactly 
eee eee eee 
far beyond the tropic cirles. 
In Africa, the higheſt mountains ok heMieoi 
ee eee Itlas, 
are under the equator, or not far from it. 
In Aſia, mount Caucaſus, the chain of which 
extends under different names as far as the 
mountains of G is nearer the . 
vol. I. CC 


ca ace in ids dit from he 


A ak eee enu- 
merated, are all higher, more conſiderable and 


xtended in length and breadth than PENS 
tains of the northern countries. 

With reſpect to their, direction ihe is 3 
a W521 which croſles the whole continent from 
to China. Theſe mountains begin at 
the-ſea coaſt. of 55 to the Pyrennees, 
croſs France by Vivares,, and Auvergne, paſs. 
through Italy and extend into Germany, be- 
yond Dalmatia: as far as Macedonia; from 
thence they} join with the niountains of Armenia, 


eien foul: 80 likewiſe mount | 
las traverſes the whole continent of Adtica, 
from weſt to eaſt, from the kingdom of 
Fe to the Straits of the Red Sea; and the 
ans of the Noon haue he es Gees 


But in nete the direction is quite. con- 
ee and the chains of the Cordeliers and 
other mountains extend: from ſouth to north 


. i 
122 7 „„ What 
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| What ; we/have,now.daid ,0n..the reat emi- 

nences of the earth, may Ake obleryed.on | 
„ ad Equator: tant 
poles ; and there reſults. from this obſervation 
that the greateſt inequalities of the, globe iin 
the ſouthern climate. Theſe irregulariti | 
the ſurface; of the earth, are gi" 3 
mme effects: ee 


7 ne n bind — its 
middle by a chain of high mountains called 
the Gate, and hich extends from north to 
ſouth, from the extremities of mount Caucaſus 
to Cape Comorin; on one is the coaſt of Ma- 

Jlabar, and the other Coromandel; on the fide 
of Malabar, between this chain of mountains 
and the ſea, the ſummer ſeaſon laſts from Sep- 


e. the other ſide, the Coromandel, 
the above period is Ale alata 
— eee A 


JR WIG Malabar ; inſo- 
eee, 
20 miles diſtant, we may, by croſſing the moun- 
iin, change ſeaſons.” Ie, is Gid. that the fame 
" Naz - thing 


la at Ravalgat fn Arabia, and at 
— — ugh 
by a chain of mountains, whoſe direction is 
——— (Sis Ae chat 1 to 
ey at ol time thoſe to 128 een endure n 
rigor of winte. 
*eru, which is Sex: ds oſs: Une aid : 
extends about a thouſand leagues to the ſouth, 
is divided into three long and narrow parts, 
theſe the natives call Lanos,” Sierras, 'and An- 
* plains, extends along the coaſt of the South 
Sea: the Sierras are hills with | ſome vallies 
an d the Andes are the famous Cordeliers, 
dhe higheſt mountains that are known. The 
Lanos is about ten leagues in breadth; in many 
places the Sierras are twenty leagues broad, and 
the Andes in ſome places more and in ſome leſs. 
The breadth is from eaſt to weſt, and the length 
| from north to ſouth. This part of the world is 
remarkable for the following particulars : firſt, 


In the Lanos the wind almoſt conſtantly blows 


from the ſouth-weſt, which is contrary to what 
Tains nor thunders in the Lanos, although there 
25 * of dew: TOY: It almoſt continually 


rains 


Ys 
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rains in the Andes : fourthly, In the Sierras, 
between nine ene from | 
bows oe ApS in: 3%: 

It was for a log ae arge that tie 
chains of the high mountains run from weſt to 5 
eaſt, till the contrary was found in America. 
But no perſon before M. Bourguet diſco- 

vered the ſurpriſing regularity of the ſtructure 
of thoſe great maſſes: he found, (after having 
eroſſed the Alps 30 times in 14 different parts 
of it, twice over the Apennine mountains, 
and made divers tours in the environs of theſe 
mountains are formed nearly after the manner 
of works of a fortification. When the body 
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of | the mountain runs from eaſt to weſt, it 


forms prominences, which face the north and 
ſouth ; this wonderful regularity is ſo ſtriking 
in vallies, that we ſeem to walk in a very regu- 
lar covered way ; if,. for example, we travel in 
a valley from north to ſouth, we perceive that 
the mountain on the right forms projections 
which front the eaſt, and thoſe of the moun- 
tain on the left front the weſt, ſo that the fail- 
lant angles of one fide reciprocally anſwer the 


returning angles of the other, which are always 
N pe to them. The angles 


which 
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which mountains form in great vallies are leſꝰ 
acute, be ae direction is leſs ſteep, and 
they Sherk diſtant from: each other. In 
pflains they are not ſo perceptible except by the 

banks of rivers, which are generally in the mid- 
ſwer the moſt / advanced angles or ſtriking pro- 


fjections of the mountains. It is aſtoniſning ſo vi- 


in a valley the inclination of one of the moun- 


fible a thing was ſo long unobſer ved, for when 


the other, the river takes its courſe much nearer 


he ſteepeſt mountain, and does not flow 5 
1 rt $65 cert 7 
+'Tocthele obſervations wemay 3 
ticular ones vrhich confirm them ; for exam 
ple, che mountains of Switzerland are much : 
more" ſteep, and their direction much greater on 
the ſonth ſide than on the north, and on the 
weſt ſide than on the eaſt. This may be per- 
ceived in the mountains of Gemmi, Briſa, and 
moſt every other mountain in this country. 
Tne higheſt are thoſe which ſeparate Valleſia 
and the Griſons from Savoy, Piedmont and Li- 
rol. "Theſe countries are only a continuation 
of theſe mountains, the chain of which extends 
to the Mediterranean and continues even pretty 
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à continuation of that vaſt: mountain which 
bee eee 
r — —— call! 
mountains grow lower by degrees till they bes 
come plains; as we W large emen which | 
the Rhine and Danube | 
mn defbemda withe 
rapidity towards the ſouth into the Mediterras 
nean. The ſame obſervation is found to hold 
but the part of the world where this is moſt 
evidently ſeen is at Peru and Chili; the Cors 
deliers are cut very ſharply on the weſtern fide, 
the length of the pacific ocean, whereas on the 
eaſtern ſide they lower by degrees into large 
Sep i han e's rivers: of the 


world *. 


MM. Bourguet, to POM we owe > this; 7 
| Fours of the correſpondence of the angles 
of the Barth;“ nevertheleſs it appears to me; 


that if he had conceived all» the importance of 


bes he-would NY have made uſe of 
it 


4 5 80 F Phil. Tranf, Abr. _— VI, part, P» 158. 
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8 it with ſuitable facts, and 
would have given a more probable theory of the 
earth; whereas in his treatiſe he preſents only 
the ſkeleton of an hypothetical ſyſtem, moſt of 
the concluſions of which are falſe or precarious. 
The Theory we have given, turns on four prin- 


bee have eee waere 3 as 
ded. T e firſt is, that the earth is every 
e. to conſiderable depths, compoſed of 
parallel ſtrata, and matters eee | 
ſea has for ages covered the earth which we now | 
tions of the waters produce inequalities at the 
bottom- of the ſea ; and the fourth, that the 
mountains have taken their form and the corre- 
pondent direction from the currents of the ſea, 
Alter having read the proofs which the fol- 
| 3 articles contain, it may be determined, 
© whether I was wrong to. aſſert that theſe cir- 
cumſtances ſolidly eſtabliſhed alſo aſcertains 
the truth of the theory of the earth. What I have 
faid on the formation of mountains has no need 
of a more ample explanation; but as it might 
be objected that I do not aſſign a reaſon for 
the formation of the peaks or points of moun- 
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e e hi e e | 
circumſtances, ſhall add the obſervations and 
refletions which I have made on this ſubject. 
I have endeavoured to form a clear and ge- 
neral idea of the manner in which the different 
matters that compoſe the earth are arranged; 
and it appears to me, they may be reduced 
into two general claſſes : the firſt includes all 
the matters. we find placed in ftrata or beds 
horizontally or regularly inclined ; and the 
| ſecond comprehends all matters formed in maſ- 
ſes, or inveins, either perpendicular or irregu- 
| larly inclined. In the firſt claſs are included 
ſands, clays, granate, flints, free-ſtone, coals, 
lates, marles, chalks, calcinable ſtones, marbles, 
&c.. In the ſecond I rank metals, minerals, 
cryſtals, precious ſtones and ſmall flints : theſe 
two claſſes generally comprehend all the known 
materials of the earth. The firſt owe their 
origin to the ſediments carried away and de- 
poſited by the ſea, and ſhould be diſtinguiſhed 
into thoſe which being aſſayed in the fire, cal- 
cine and are reduced into lime, and thoſe which | 
' fuſe and are convertible into glaſs. The ma- 
terials of the ſecond claſs are all vitrifiable, ex= 
cepting thoſe which the fire nine conſumes 
by inflammation. 2 _ os 
$06.-L EEE In 
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In the firſt claſs we diſtinguiſh two kinds of 


any other matter of the globe, is vitrifiable, or 

other whoſe quantity is much leſs is calcinable; 
and muſt be looked upon as the powder of 
ſtone, and which differs only from gravel by 
the ſize of the grains. The vitrifiable ſand is, 
in general, depoſited in beds, but, are often 
interrupted by maſſes of free- ſtone, granate, and 


5 flint; and ſometimes theſe mann 


banks of great extent. 
Buy examining theſe vitrifiable n. = 
find only a few ſea ſhells there, and thoſe not 
placed in beds, but diſperſed about as if thrown 
there by chance. For example, I have never 


feen them in free-ſtone ; that ſtone which is 


very plenty in certain places, is only compoſed 
of fandy parts, which are re- united, and are only 
met with in ſandy ſoils; and the quarries of it 
are generally in peaked hills and in divided 
eminences. We may work theſe quarries in 
all directions, and if they are in large beds, they 
are much farther from each other than in quar- 
ries of calcinable ſtone or marble. Blocks of 


free-ſtone may be cut of all dimenſions and in 


all directions, although it is difficult to work, 
4.4 e 8 . 


= 
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it nevertheleſs has a e 8 
ficient to reſiſt powerful ſtrokes without ſplit- 
ting: for friction eaſily reduces it into ſand, 
excepting certain black pieces found therein, 
and which are fo very hard, that the beſt ole 
cannot touch them. Rock is vitrifiable as free- 
ſtone, and of the ſame nature, only it is harder 
and the parts more connected. This alſo con- 
tains many hard pieces, as may eaſily be re- 
marked on the ſummits of high mountains, 
which cuts and tears the ſhoes of travellers. 
This rocky ſtone, which is found at the top of 
high mountains, and which I look upon as a 
kind of granate, contains a great quantity of 
talky leaves and is ſo hardas not to be wenn | 
but by an infinite deal of labou. 
I have narrowly examined theſe ſharp pieces 
which are found in free-ſtone and rock, 'and 
have diſcovered it to be a metallic matter melt- 
ed andcalcined by a very violent fire, and which 
perfectly reſembles certain ſubſtances thrown 
out by the volcanos, of which I faw a great 
quantity when I was in Italy, where the people 
called them Schiarri. They are very heavy 
black maſſes, on which neither fire, water, nor 
| the n any impreſſion, and the mat- 
O02 ter 


ee 
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wr cf which'is Sent fin diet cf tc Learn; = 


for this is a kind of glaſs, whereas the other ap- 
| pears to be more metallic than vitreous. The 
pieces in free-ſtone and rock, reſemble 
greatly this firſt matter, which ſeems ſtill to 
prove that all heſe matrers have been formerly 
Oren ny: a. : 
—ͤͤ appts ena] 
mountains, a prodigious quantity of blocks of 
this mixed rock; their poſition is ſo irregular | 
that they appear to have been thrown there by 
chance, and it might be thought they had 
fallen from ſome neighbouring height, if the 


places where they are found were not raiſed 


above the other parts. But their vitrifiable 
nature, and their angular and ſquare figures, 
like thoſe of free-ſtone, diſcovers them to be 
of one common origin. Thus in the great 
beds of vitrifiable ſand, blocks of free-ſtone, 
and rock are formed, whoſe figure and ſituation: | 
do not exactly follow the horizontal poſition of 
- theſe ſtrata, The rain has, by degrees, car- 
ried away from the ſummit of the hills and 
mountains the ſand which at firſt covered them, 
and then began to furrow and cut thoſe hills 
into the ſpaces which are found between 
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the nucleus in free-ſtone, as the hills of Fonz 
ſwers to a nucleus in a quarry of free- ſtone, 


and each interval has been excavated and looſen- 


ed by ther ain, which has cauſed the ſand, they at 
firſt contained, to flow into the vallies; ſo like wiſe 
the higheſt mountains, whoſe ſummits are com- 
poſed of rocks, and terminated by theſe angular 
blocks of granate, have formerly been covered 
with vitrifiable ſand, and the rain having car- 
ried away the ſand which covered them, they 
remained on the top of the mountains in the 
| poſition they were formed. Theſe blocks 
generally preſent points; they increaſe in fize 
In proportion as they deſcend; one block oftzn 
| reſts upon another, the ſecond upon a third, 
| and ſo on, leaving irregular intervals between 
them: and as in time the rain waſhed away all 
the ſand which covered theſe different parts on 
the top ef:the eee hee heyrate add 
main naked, forming larger or leſſer points; 
and this is the origin of the * or horns of 
mountains. F 
For ſuppoſing, as ; it is Lands to prove oe the 
marine productions we find there, that the chain 
of the Alps was formerly covered by the ſea, 
and that above this chain there was a great 


thickneſes 


- 
"> cy T ba 4 
© 8 * 5 7 7 


thickneſs of vitrifiable ſand, which rendered the 
whole mountains a flat and level country. In 
this depth of ſand, there would neceſſarily be 
formed granate, free-ſtone, flint, and all mat- 
ters which take their origin and figure in fand, 
nearly in a ſimilar manner to that of the chriſ- 
talliſation of ſalts. Theſe blocks once formed 
would ſupport their original poſitions, after the 


forined all thoſe- atk: or . ae 
we ſee in ſo many places. This is alſo the 
origin of thoſe high and detached rocks ſound 
in China and other countries, as in Ireland, 
where they are called the Devil's ſtones, and 
whoſe formation, as well as that of the peaks 
of mountains, had hitherto appeared fo difficult 
to explain; nevertheleſs the explanation which 
1 have given is ſo natural, that it directly pre- 
= itſelf 'to the mind of thoſe who examine 
theſe objects, and I muſt here quote what 
Father Tatre fays, - From Yanchu-in-yen, 
we came to Hoytcheou, and on the road met 
with ſomething particular, rocks of an extra- 
ordinary height, of the ſhape of a large ſquare 
tower, and ſituate in the midſt of vaſt plains ; 
it is not known how re, nor can 
n =. | I. 
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. account for it, unleſs by ſuppoſing they were 


formerly mountains, from which the rain having 
waſhed away the earth that ſurrounded them, 
has thus left the rocks entirely bare. What 
ſtrengthens this conjecture is, that we ſaw ſome 
_ which towards the: baſe are ſtill covered with 
earth to a conſiderable height.” . F971 
The ſummit of the W eee 
| voſed of rocks, of granate, free-ſtone, and 
| other hard and vitrifiable matters, and this 
often as deep as two or three hundred fathoms; 
below which we often meet with quarries of 
marble or hard ſtone filled with foſſil-ſhells, 
and whole matter is calcinable; as may be re- 
marked at Great Chartreuſe, in Dauphiny, and 
on Mount Cenis, where the ſtone and marble 
which contain ſhells, are ſome hundred fathoms 
below the ſummits, points and peaks of high 
mountains ; although theſe ſtones are more 
than a thouſand fathom above the level of the 
fea, Thus mountains, whereon we ſee points 
or peaks, are generally vitrifiable rock, and 
2 whoſe ſummits are flat, moſtly contain 
marble and hard tones filled with marine pro- 


ductions. It is the ſame with reſpect to hills, 


for thoſe containing granate, or free-ſtone, are 
1 interſected with points, eminences, 
| auvities, 


eee, thoſe which eee 
eee eee in height, and 


and they are crowned with rocks whoſe poſition 
| is regular and level. 
— differince may/ appear at firſt be- 
| f two ſpecies of mountains, their 
forms proceed from the ſame cauſe, as we have 
already obſerved ; only it may be remarked, 
that the calcinable ſtones have not undergone - 
any alteration nor change ſince the formation 
of the horizontal ſtrata ; whereas thoſe of vi- 
trifiable ſand, have been changed and interrupted 
by the poſterior production of rocks and angu- 
hr blocks formed within this ſand. Theſe two 
kind of mountains have cracks which are almoſt 
always perpendicular in thoſe of calcinable 
ſtones ; but thoſe of granate and free ſtone ap- 
| pear to be a little more irregular in their direc- 
tion. It is in theſe cracks metals, 
cryſtals, ſulphurs, and all matters of the ſe-- 
cCond claſs are found, and it is below theſe cracks 
that the water collects to penetrate the earth and 
form thoſe veins of water which are _— 
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* han bete ad, e ene _ 
ing, the greateſt mountains are in iſlands 
bn projections in the ſea. That in 
the old continent the greateſt chains of moun- 
tains are directed from weſt to eaſt, and that 
thoſe which incline towards the north or ſouth 
are only branches of theſe principal chains; "we 
ſhall likewiſe find that the greateſt" rivers are 
directed as the greateſt mountains, and that 
there are but few which follow the courſe of the 
branches of thoſe mountains. To be aſſured of 
this, we have.only to look on a common globe, 
and trace the old continent from Spain'to China, 
We ſhall find by beginning at Spain, that the 
Vigo, Douro, Tagos, and Guadiana run from 
eaſt 3 and the Ebro from weſt to eaſt, 
and that there is not one remarkable river whoſe 
courſe is directed from ſouth to north or from 
north to ſouth, although Spain is entirely ſur- 
W Pp 8 rounded 


290 . - BUFFON's.. 
161 eaten and 


ſo on the north. This obſervation on the direc- 


tion of rivers in Spain, not only proves that the 
mountains in this country are directed from weſt 
to eaſt, but alſo that the ſouthern lands, which 


borders on the ſtraits, are higher than the coaſts 


of Portugal; and on the northern coaſt, that 
the mountains of Galicia, the Aſturias, &c. | 
are only a continuation of the Pyrennees, and 
that it is this elevation of the country, as well 
I aerated 
to run into the ſea that wax. 
It will alſo be ſeen, by looking on e 
bf Bragce, that there is only the Rhone which 
runs from north to. ſouth, and nearly half its 
courſe, from the mountains to Lyons, is directed 
from the eaſt towards the weſt; but that on the 
contrary all the other great rivers, as the Loir, 
the Charente, the C andeeveri the Seine, 
have a direction from eaſt to weſt. | 
It will be likewiſe perceived, that in Ger- 
many there is only the Rhine, which like the 
| Rhone, ſhapes the greateſt part of its courſe 
from ſouth to north, but that the others, as the 
8 Danube, the Drave, and all the great rivers 
| „ 
me e. 802 3 > 
5 
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- Iewill be perceived that this Black Sea, wie 

R 
almoſt three times more extent from eaſt to weſt 
than from ſouth' to north, and conſequently its 

direction is ſimilar to the rivers in general. It 
is the ſame with the Mediterranean, whoſe 
length from eaſt to weſt is about ſir times 
—ů north to ſouth. © D941 
The Caſpian ſea, according to ie chart 
ee eue. Czar ——_—_ _ more 


eaſt to weltys whereas in the ancient charts it 
appears almoſt' round, or rather more broad 
from eaſt to weſt than from ſouth to north; : 
but if we conſider the lake Aral as a-part 
of the Caſpian ſea, from which it is ſepa- 
rated only by plains of ſand, we ſhall find the 
length is from the weſtern coaſt of the Caſ- 
. pu ſea as far as the tron border of . 
80 likewiſe the 8 the Perſian | 
gulph, and almoſt all the rivers in China run 
from weſt to eaſt ; all the rivers in Africa be- 
yond Barbary flow from eaſt to weſt, or from 

weſt to eaſt, and there are only the rivers of 
Barbary and the Nile, which flow from ſouth ' 


to north, We in fact, great rivers in 
Pp 2 Aſia 
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Aſia. which: had: run from ta as 
the Wolga, the Don, &c, but by taking the 
whole. Jengeh of e, we find that they - 
It may therefore, in general, be ſaid, that in 
Mediterranean waters, extend more from eaſt 
to. weſt than from north to ſouth, which pro- 
continent of Europe and Aſia is broader in this 
direction than the other; for there are two. 
modes of conſidering: the direction of moun- 
tains. In 2 long and narrow continent like 
South Americ: in which there is only one in- 
cipal chain of moyntaing which ſtretches from 
ſouth to north, the river not being confined by, 
any parallel range, neceſſarily runs perpendicu- 
lar to the courſe of the mountains, that is from 
eaſt toweſt, or from weſt to eaſt; in fact, it is 
in this direction all the rivers of America flow. 
In the old as well as the new continent moſt 
of the waters have their greateſt extent from 
weſt to eaſt, and moſt of the rivers flow in this 
direction; but yet this ſimilar direction is pro- 
duced by different cauſes; for inſtance thoſe in 


3 
the 
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the old continent flow from eaft to welt, becauſe 
. they are bounded by mountains whoſe direction 
is from welt to eaſt; whereas, | thaſe in Ame- 
rica preſerve -the ſame courſe from there being 
only one chain of nen that EY 
from north to ſouth, | 3 5 
- —_— ces rn chrough the centre of 
hills have nearly an equal inclination the river 
will be nearly in the middle of the intermediate 
| valleys nn hz 
eee e the PREY will 
not be in the middle of the valley, but much 
. nearer the hill whoſe inclination is greateſt, and 
| that too in proportion to the ſuperiority of its 


declivity: in this caſe; the loweſt ground is 


not in the middle of the valley, but inclines to- 
wards the higheſt hill and which-the river muſt 
neceſſarily occupy.” In all places where there 
is any conſiderable difference in the height of 
the mountains, the rivers flow at the foot of 
the ſteepeſt hills, and follow them throughout 


all their directions, never quitting their courſe 


while they maintain the ſuperiority of height. 


— SIP gry Mer 


|  tionate: to their height, and conſequently carry 


| away the ſand and gravel in more conſiderable 
quantities, and with greater violenee; the 
river 1s then conſtrained to change its bed,. 
and ſeek the loweſt part of the valley: to this 
3 ad that fands often accu- 
mulate in their own beds, and cauſe a ſwell of 
the water, which changes the direction of its 
courſe. It is very common to meet in vallies 
with a great number of old channels of the 
river, particularly if it is ſubject to frequent in- 
E 
mud. 

1 plains and large vallies where PRE 
great rivers, the beds are generally the loweſt 
part of the valley, but the ſurface of the water 

is very often higher than the. ground adjacent. 
For example, when a river begins to overflow, 
the plain will preſently be | inundated to a con- 
fiderable breadth, and it will be obſerved that 
the borders of the river will be covered the laſt; 


certain 
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cettain part of the plain, there is an inſenſible 
inclination, ſo that the ſurface of the water muſt 
be higher than the plain when the riyer is full. 
This elevation on the banks of rivers proceeds 
from the depoſit of the mud and ſand at the 
| time of inundations. Tu n n | 
very muddy in the great ſwellings 
when it begins to overflow, it runs very gently 
over the banks, and by depoſiting the mud and 
fand purifies itſelf as it adyances into the plain; 
ſo that all the ſoil which the currents of the 
river does not carry along is depoſited on the 
banks, which raiſes them by egree: 
reſt of the plan. 
Rivers are always eee * 1 mo ; 
in proportion as we advance in the country, 
and are more remote from the ſea, their breadth 
diminiſhes; but what is more. remarkable, in 
the inland parts they flow in a direct line, and 
| in proportion. as they approach. their mouths 
the windings of their courſe increaſes. -I have 
been informed by M. Fabry, a ſenſible traveller, 
who went ſeveral times by land into the weſtern 
part. of North America, that travellers and 


Len the favages are ſeldom. deceived on the 


diſtance they are from the ſea if they follow the 
bank of a large river; n the direction of 
. dhe 


oye ths 


- *s -v a+ tk 2 ' 2 5 F # 
3 ̃ 


know thomlebves co boar 2 — diſtance from 


| — te Rom the fea. "OM, 
Fabry "himſelf verified this remark in his tra- 
. 
| country. In large rivers there is a conſiderable 
eddy along the banks, which is fo much the 
more conſiderable as the river is leſs remote 
from the ſea, which may alſo ſerve a8 4 guide 
to judge whether we are at à great or ſhort 
diſtance from the mouth; and as the windin 
of rivers increaſe in proportion as they approach 
the ſea,” it is not ſurpriſing that ſome of them 
ſhould give'way to the water, and be one rea- 
—— e t | 
8 eee ofthe watkes in flies: is quite | 
different from that ſuppoſed by authors who 
attempt to give mathematical theories on ' this 
ſubject; the ſurface of a river 3 in motion is not 
level when taken from one bank to the other, | 
but according to circumſtances the curtent in 
the middle is conſiderably higher of lower than 
the water cloſe to the banks; when a river 
fvells by a ſudden melting of ſnow, or when, 
2 Oo by 
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W cauſe its rapidity is augmented, if 
the direction of the river is ſtrait, the middle 
of the water, where the current is, riſes. and 
the river forms a convex curve, or a very ſens? 
ſible elevation. This elevation is ſometimes 
very conſid:rable,, M. Hupeau, an able engineer 
of Bridges, once meaſured the river Avieron, 
and found the middle was three feet higher 
pen every time the water has a very great ra- 
pidity; the velocity with which it is carried, 
diminiſhing the action of its weight in the 
middle of the current, ſo that it has not time 
to ſink to a level with that near ſhore, and there- 
fore remains higher. On the other hand, near the 
mouths, it often happens that the water which 
is near the banles is higher than that of the 
middle, although the current be ever ſo rapid. 
This happens wherever the action of the tides 
is felt in a river, which in great ones often 
ſenſibly extends as far as one or two hundred 
leagues from the ſea; it is alſo a well known 
fact that the current of a river preſerves its 
motion in the ſea to a conſiderable diſtance; 
there is in this caſe therefore two contrary 
motions in a river; the middle, which forms 
the current, precipitates itſelf towards the ſen, 
v. . 8 and 
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ae e eu 
rent, which cauſes the water near the banks to aſ- 

cend, while that in the middle deſcends, and as 
then all the water muſt be carried down by the 
current in the middle, that of the banks conti- 
nually deſcends thereto, and deſcends ſo much 
the more as it is higher, and countcrified with 


more force by the tide. 


| {Thins nes- two ide of bing in rivers ; 
te firſt above mentioned, is a ſtrong power 
occaſioned by the tide, which not only oppoſes 
the natural motion of the river but even forces 
a contrary and oppoſite current. The other 
ariſes from an inactive cauſe, ſuch as a projec- 
tion of land, an iſland, &c. This does not com- 


monly occaſion a very ſenſible counter- current, 


yet it is ſufficient to impede the progreſs of 
boats and craft, and neceſſarily produces what 
is called a dead water, which does not flow like 
the reſt of the river but whirl about in ſuch a 
manner that when boats are drawn therein 
they require great ſtrength to get them out. 
| Theſe dead waters are very perceptible at the 
arches of bridges in rapid rivers. - The velocity 
of the water increaſes in proportion as the dia- 
meter of the channel through which it paſſes 
diminiſhes, the impelling force being the ſame, 
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the velocity of a river, therefore, encreaſes' at 
the paſſage of a bridge, in an inverſe propor- 
| tion of the breadth of the arches to the whole 
breadth of the river; the rapidity being 
very conſiderable in coming through the arch 
it forces the water againſt the banks, from 


whence it is reflected with ſuch violence as 


- to form dangerous eddies and whirlpools. In 


going through the bridge St. Eſprit, the men 
are forced to be careful not to loſe the ſtream, - 
even after they are paſt the bridge, for if they 
ſuffer the boat to go either to the right or left 
it might be drove againſt the ſhore, or forced 
into the whirling waters, which might be at- 
tended with great danger. When this eddy is 


very conſiderable” it forms a kind of ſmall 


gulph, the middle of which appears hollow 
and to form a kind of cylindrical cavity, around 
which the water whirls with rapidity : this ap- 
pearance of a cylindrical cavity is produced by the 
centrifugal force which cauſes the water to en- 
deavour to remove itſelf from the centre of the 


2 whirlpool. When a great ſwell of water happens 
the watermen knowit by a particular motion 


they then ſay the water at the bottom flows 
quicker than common: this augmentation of 

rapidity at the bottom, according to them, al- 
2 24 $ - ways 
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hates F fork certain re- 
ſpects we muſt conſider a river as a pillar of 
mater contained in a tube, and the whole chan 
mel :A$ A ; very. long : canal where every motion 
muſſ be communicated from one end to the 
the upper waters, their weight alone might 
cauſe the rapidity of the river to increaſe, and 
perhaps move it at bottom: for it is known, 
that by putting many boats at one time into 
the water, at that inſtant. we-encreaſe the rapi- 
dity of the under part of the We E well as 
ae” chat of the e haves . 
3 nor even e follow N proportion 
of the declivity of their channels. One river 
whoſe inclination is uniform and double that of 0 
ce, to flow 
only as rapid again, but, in fact, it flows much | 
_ faſter. Its rapidity, . inſtead of being doubled 
as ſometimes triple, quadruple, &c. This ra- 
ꝓpidity depends much more on the quantity of 
water and the weight of the upper waters than 
on the declivity. When we are deſirous to 
eee we need not equally 
| diſtribute 
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Siſtribute the inclination throughout its whole 
length, in order to give a greater rapidity, as 
it is more eaſily effected by making the deſcent 
much greater at the begining, than at the mouth 
where it may almoſt be inſenſible, as we fee it 
in natural rivers, and yet they preſerve a rapi- 
dity ſo much the greater as the river is fuller 
of water; in great rivers, where the ground is 
level, the water does not ceaſe flowing, and 
even rapidly, not only with its original velocity, 
but alſo with the addition of that which it has 
acquired by the action and weight of the upper 
waters. To render this fact more conceivable, 
let us ſuppoſe the Seine between the Pont-neuf 
and Pont-royal tp be perfectly level, and ten 
feet deep throughout: let us then ſuppoſe, that 
che bed of the river below Pont- royal and above 
Pont- neuf were left entirely dry, the water 
would inſtantly run up and down the channel 
and continue to do ſo until it had recovered an 
equilibrium; for the weight of the water would 
keep it in motion, nor would it ceaſe flowing 
until its particles became equally preſſed and 
have ſunk to a perfect level. The weight of 
water therefore greatly contributes to its velo- 
city, and this is the reaſon that the greateſt ra- 
pidity of the current is neither at the ſurface 
5 nor 
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nor at the bottom of the water, but mals i 


the middle of its depth, being preſſed by the 


action of its weight at its ſurface, and by the re- 

action from the bottom. Still more, if a river has 
acquired a great rapidity, it will not only preſerve 

it in paſſing a level country, but even ſurmount 


an eminence without ſpreading much on either 


ſide, or at R in- 
undation. 
We might be inclined to think that bridges 
locks, - and other obſtacles raiſed on rivers, 
- conſiderably diminiſhes the celerity of the 
water's: courſe ; nevertheleſs that occaſions but 
little difference. Water riſes on meeting with 
any obſtacle, and having ſurmounted it, the 
elevation cauſes it to act with more rapidity in 
its fall, fo that, in fact, it ſuffers little or no 
diminution in its celerity by theſe ſeeming re- 
tardments. Sinuoſities, projections, and 


iſlands, alſo, but very little diminiſh the velocity 1 


of the courſe of rivers. A conſiderable dimi- 

nution is produced by the ſinking of the water, 
and, on the contrary, its augmentation increaſed 
its velocity; thus if a river is ſhallow the 
ſtream paſſes ſlowly along, and if wy with 8 

1 mW 

If 
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If rivers were always nearly of an equal full- 
neſs, the beſt means of diminiſhing their ra- 
pidity, and confining them within their banks, 
would be to enlarge the channel; but as 
almoſt all rivers are ſubje& to increaſe and di- 
miniſh, to confine them we muſt retrench the 
channel, becauſe in ſhallow waters, if the 
channel is very broad, the water which paſſes 
in the middle hollows a winding bed, and 
when it begins to ſwell follows the direction it 
took. in this particular bed, and ſtriking forcibly 
againſt - the banks of the channel deſtroys 
them and does great injuries. - Theſe effects 
of the waters fury might be prevented by 
making, at particular diſtances, ſmall gulphs in 
the earth; that is, by cutting through one of 
theſe banks to a certain diſtance in the land. 
In order that theſe gulphs might be advan- 
tageouſly placed, they ſhould be made in the 
obtruſe angle of the river, for then the current 
of the water in turning would run into them, 
and, of courſe, its velocity would be dimiſhed. 
This mode might be proper to prevent the fall 
of bridges in places where it is not poſſible to 
make bars near the bridge which ſuſtain the 
action of the weight of the water. 5 
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| Then manner in which- inundations are oetca- 
Goned -merits peculiar attention. When a river 
ſwells, the rapidity of the water always in- 
ereaſes till it begins to overflow the banks; at 
cauſes inundations to continue for ſeveral days; 
ſor when evenaleſs quantity of water comes 
aſter the overflowing than before, the inun- 
dation will ſtill be made; becauſe it depends 
much more on the velocity of the water than 
on the quantity, if it was not ſo, rivers. would 
overflow for an hour or two and then return 
to their beds, which never occurs; the inun- 
ther the rain ceaſes or a leſs quantity of water 
is brought, becauſe the overflowing has di- 
miniſhed the velocity, and, conſequently, 
although the like quantity of water is na 
longer. carried in the fame: time as before, yet 
the effects are the ſame as if the greater quan- 
tity had came there. It might be remarked on 
the occaſion of this diminution, that if a con- 
ſtant wind /blows againſt the current of the 
river the inundation will be much greater than 
it would have been without "this © accidental 
cauſe, which diminiſhes the: - celerity of - the 
_ water; 
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water; on the contrary, if the wind blows in 
the fame direction with the current the inun- 
dation will be much leſs and will more ſpeedily 
decline. 
e F piling of the Nile, ſays M. Girangad 
and its inundations has a long time employed 
the learned; moſt of them have looked upon 
it as marvellous, although nothing can be 
more natural, and is every day to be ſeen'in 
every country throughout the world. It is the 
rains which fall in Abyſſinia and Ethiopia which 
cauſe the ſwelling and inundation of that river, 
though the north wind muſt be regarded as the 
principal cauſe. 1. Becauſe the north wind 
drives the clouds which contain this rain into 
Abyſſinia. 2. Becauſe, blowing againſt the 
| mouths of the Nile it cauſes the waters to 
return againſt the ſtream and thus prevents 
them from running out in any great quantity; 
this circumſtance may be every ſeaſon ob- 
ſerved, for when the wind being at the north 


ſuddenly veers to the ſouth, the Nile loſes in 


one day more than it gathers in four.” 
Inundations are generally greateſt in the 
upper part of rivers, becauſe the velocity of a 
river continues always increaſing until it arrives 
at the ſea, for the reaſons we have related. 
. Kr: Father 
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Father Coſtelli, who has written very ſenſibly 
on this ſubject, remarks, that the height of the 
banks made to confine the Po from overflowing 
diminiſhes as they advance towards the ſea; ſo 


ſdmat at Ferrara, which is 50 or 60 miles from 


the ſea, they are near 20 feet high above the 
common ſurface of the Po, but that at 10 or 
12 miles from it they are not above 12 feet, al- 
though the channel of the river is as pon 
there as at Ferrara x. 

On the whole, the en the dies 
running waters is ſtill ſubject to many diffi- 
culties, nor is it eaſy to lay down rules which 


mint be applied to every particular caſe. Ex- 


perience is here more uſeful than ſpeculation. - 
We muſt not only know the general effects of 
rivers, but we muſt alſo know. in particular the 
river we have to do with, if we would reaſon 
juſtly, make uſeful obſervations, and draw 
fable concluſions. The remarks I have above 
given are moſtly new; it is to be wiſhed that 
others may be collected and then, poſſibly, in 
time, we may obtain a ſufficient knowledge 
of the ſubject to lay down certain rules to con « 
Rao" and direct eee prevent the ruin 
2 of 
a gee Racolta d autorĩ che — mots dell que 
vol. 1, page 123. — 
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of bridges, banks, and other damages, which 
the violent impetuolity | of the nn OC= - 


— 
The greateſt rivers in Europe are the Wol- 


ga, which is about 650 leagues in its courſe 


from Reſchowto Aſtracan, on the Caſpian ſea; 

the Danube, whoſe courſe is about 4.50 leagues 
from the mountains of Switzerland to the Black 
Sea; the Don, which is 400 leagues in its 
courſe from the Source of the Soſnia, which it 
receives, to its mouth in the Black Sea; the 
Nieper, whoſe courſe is about 350 leagues, and 
which alſo runs into the Black Sea; the Duine 
is about 300 leagues in its courſe, and empties E 


jttelf into che White Sea, Gees 


The greateſt rivers in Aſia are the Hoanho 
of China, whoſe courſe is 850 leagues, taking 
its ſource at Raja-Ribron, and falls into the 
| ſea of China, in the middle of the gulph 
Changi: the Jeniſca of Tartary, which is 
about 800 leagues in extent, from the lake 
Selinga to the northern Sea of Tartary; the 
river Oby, which is about 600 leagues from 
| Lake Kila, to the Northern Sea, beyond the 
ſtrait of Waigats. The river Amour, of 
Altern Tartary, which is about 575 leagues 
in its courſe, reckoning it from the ſource of 

"FS - | the 
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the river Kerlon, to the ſea of Kamtſchatka. 
The river Menan, whoſe mouth is at Poulo 
Condor, may be meaſured from the ſource of 
the Longmu which falls into it; the Kian, 
whoſe courſe is about 550 leagues from the 
ſource of the river Kinxa, which it receives, 
to its mouth in the China Seaz the Ganges 
is alſo about 550 leagues, and the Euphrates 
500, taking it from the ſource of the Irma, | 
which it receives. The Indus about 400 
leagues, and which falls into the Arabian Sea, 
on the eaſt of Guzarat. The Sirderoius, 
which is about 400 N long, and falls! into 
Lake Aral. 
The greateſt nd * Africa are Senegal, 
which is 1125 leagues long, comprehending 
the Niger, which in fact is a continuation of 
it, and the ſource of Gombarou, which falls 
into the Niger. The Nile 970 leagues long, 
and which derives its ſource in Upper Ethiopia, 
where it makes many windings. There are 


alſo the Zaira, the Coanza, and the Couma, 


Which are known as far as 400 leagues, but 
extend much farther; the Quilmanci, whoſe 
courſe is 400 leagues, and which derives its 


ſource in the kingdom of r | 
| The 
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The greateſt rivers of America, and which 
are alſo the greateſt in the world, are the 
river Amazons, whoſe courſe is 1200 leagues, 
if we go up as far as the Lake near Guanuco, 
30 leagues from Lima, where the Maragnon 
takes its ſource; and even reckoning from the 
ſource of the river Napo, ſome diſtance from 
Quito, the courſe of the river Amazons is more 
than a thouſand leagues. 


It might be ſaid that the courſe of the river | 


St. Lawrence, in Canada, is more than 900 
leagues from its mouth to the lake Ontaro, 
from thence to lake Huron, afterwards 
to the lake Alemipizo, and to the lake 
Aſſiniboils; the waters of theſe lakes fal- 
ling one into another, and at laſt into St. = 
Lawrence. 
The river Miſſiſſippi is more than 700 
leagues long from its mouth to any of its 
ſources, which are not remote from _ "os 
of the Aſſiniboils. | 
The river de la Plata is more view 800 Si: 
long, from the ſource of the river Parana, 
which it receives. | | 

The river Oroonoko runs more than 575 
leagues, reckoning from the ſource of the river 
| Caketa, near Paſto, part of which falls into 

: | 1 the 
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| the Oroonoko, and part flows alſo towards the : 
river Amazons. 
The river Madera, which fils into the Ama- 
zons, is more than 660 leagues. 3 15 
Io know nearly the quantity of water te 
ſea receives by all the rivers which fall into it, 
let us ſuppoſe that one half of the globe is 
covered by the ſea, and that the other half is 
land, which is nearly the fact; let us ſuppoſe 
alſo, that the mediate depth of the ſea is 230 
fathom. The ſurface of all the earth being 


170,981, 12 ſquare miles; and that of the 


ſea 85,490,506 ſquare miles, which being 


- multiplied by 2, the depth of the ſea gives 


21, 372, 626 cubical miles for the quantity of 
water contained in the ocean. Now to cal- 
culate the quantity of water which the ocean 
receives from the rivers, let us take ſome 
great river whoſe rapidity and quantity of wa- 
ters are known; for example, the Po, which 
runs through Lombardy, and waters a tract of 
land 380 miles long; according to Riccioli, its 
breadth, before it divides intomany trenches, is 
100 perches of Boulogne, or 1000 feet, its 
depth 10 feet, and it runs four miles an hour ; 
therefore the Po ſupplies the ſea with - 200,000 
e nn of water in an hour, rs” 
| i millions 
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millions 800 thouſand in a day: but a cubical 

mile contains 125 millions cubical perches 
| therefore 26 days is required to convey a cu- 
bical mile of water to the ſea: it remains there- 
fore only to determine the proportion between 


tte river Po, and all the rivers of the earth 


taken together, which is impoſſible to do pre- 
eiſely. But to know it pretty exactly, let us 
ſuppoſe that the quantity of water which the 
ſea receives by the large rivers in all coun- 
tries is proportional to the extent and ſurface 
of theſe countries, and that conſequently the 
country watered by the Po, and other rivers 
which fall therein, is in the ſame proportion 
on the ſurface of the whole earth, as the Po 
is to all the rivers of the earth. Now by the 
moſt corre& charts, the Po, from its ſource 
to its mouth, traverſes a tract 380 miles 
long, and the rivers which fall therein on each 


| ſide proceed from the ſprings and rivers 60 
miles diſtant from the Po, therefore this great 1 


river, and the others it receives, waters a 
tract 380 miles long, and 120 miles broad, 


which makes 450,600 ſquare miles, but the 


ſurface of all the dry land is 85,490,506 
ſquare miles; conſequently all the water which 
the rivers carry to the ſea will be 1874 times 


—_ BUPFON's 


greater than the quantity which the Po fur- 
niſhes; but as 26 rivers, equal to the Po, fur- 
niſhes a cubical mile of water to the ſea in a 
day, of courſe 1874 rivers like the Po, would 
ſupply the ſea with 26,308 cubical miles of 
water in a year, and that.in the ſpace of 812 
years all the rivers would ſupply the ſea with 
21, 372,626 cubical miles of water; that is to 
ay, as much as there is in the ocean, and 
therefore on oo is only required to fill 
its. 


The reſult of this — is that the 


quantity of water evaporated from the ſea, and 
which the winds convey on the earth, is about 
245 lines, or from 20 to 21 inches a year, or 
about two thirds of a line each day; this is a 
very trifling evaporation even when trebled, 
in order to eſtimate the water which refalls on 
the ſea, and which is not conveyed over the 
earth. Mr. Halley, in the Phil. TranſaQtions, 
page 192, evidently ſhews, that the vapours 
which riſe above the ſea, and which the 
winds convey over all the earth, are ſufficient 
to ſupply all the rivers in the world. 


v See. Keil's Examination of Burnet's Theory, page 


NATURAL HISTORY. 2123 © 


| Next to the Nile the vince ala 


7 e in the Levant, or even in 
Barbary; it ſupplies the Dead Sea with about 


fix million tons of water every day; all this 
water, and more, is raiſed by evaporation; for, 


evaporated from each mile, the Dead Sea, 
which is 72 miles in length by 18 broad, muſt 
every day loſe near nine million tons of water, 
that is, not only all the water it receives from 
the river Jordan, but alſo that of the ſmall ri- 
vers which come into it from the mountains 
of Moab and elſe where; conſequently there is 
no neceſſity for its Communicating; with any 
other ſea by ſubterraneous canals*. | 
The moſt rapid rivers are the Tigris; the 
Indus, the Danube, the Yrtis, in Siberia, the 
M.,almiſtra, in Sileſia, &c. but as we have al- 


ready obſerved, the proportion of the rapidity 


of. rivers depends upon the declivity and upon 
the weight and quantity of water; by examin- 

ing the globe, we ſhall find, that the Danube is 
much leſs inclined than the Po, the Rhine, or 

the Rhone, for the Danube has a much longer 
courſe than any of theſe other rivers, and falls 


neo the Black Sea, which is higher than the 


See Shaw's Travels, Vol, 11, page 71. 


7 sbrrow PAY 
nd perhaps mote ſo than the 


Al binge rivers revive: many others/i in 0 
extent of their courſe; for example, the 
Danube receives more than 200 rivulets and 
rivers; but by reckoning only ſuch as are 
conſiderable rivers, we ſhall find that the 
Danube receives 31, the Wolga 32, the Don 5 
or 6, the Nieper 19 or 20, the Duine 11 or 
123 ſo likewiſe in Aſia the Hoanho receives 
34 or 35, the Jeniſca 60, the Oby as many, 
the Amour about 40, the Kian, or river Nan- 
kin, about 30, the Ganges upwards of 20, the 
Euphrates 10 or 11, &c: In Africa, the 
river Senegal receives upwards of 20 rivers ; 
the Nile does not receive any river for upwards 
of 500 miles from its mouth; the laſt which 
falls therein is the Moraba, and from this place 
to its ſource it receives about 12 or 13 rivers. 
Eee the river Amazons receives more 
than 60, all of which are very conſiderable; 
te river St. Lawrence about 40, by reckoning 
thoſe which fall into the lakes; the Miffiſſippi 
more than 40, the Plata more than 50, & 
There are high countries on the earth which 


ſeem to be points of diviſion. marked by nature 


for the deen of the waters. In Europe, 
| N 230 F the 
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| Sunda of Mount St. Goddard are one of 
theſe points; another is ſituate between the 
provinces of Belozera and Wologda, in Muſ- 
of which go to the White Sea, others to the 
Black, and ſome to the Caſpian. In Aſia 
there are ſeveral, as the country of Mogul Tar- 
tary, from whence rivers flow into Nova 
Zembla, others to the Gulph Linchidolin, 
others to the Sea of Corea, others to that of 
China: and ſo likewiſe the Little Thibet, 


| whoſe waters flow towards the ſea of China; 


the gulph of Bengal, the gulph of Cambay, 
and the lake Aral; in America, the province of 
Quito; whoſe rivers run into the Noot ans 
eee 3 * 
In the old continent there are about 430 
| rivers; enen directly into the ocean, or 
into the Mediterranean and Black Seas; 
but in the new continent, not more than 145 
rivers are known, which fall directly into the 
ſea: in this number I have comprehended 
only the n rivers, like the e in Pi- 
e, i* x | 
All theſe rivers carry to Mute e 
ty « of mineral and faline particles, which | 
| 82 2 5 they 


n -Dho:partiches of alt, 
ich are eaſily diſſolved, are ene der, to the 
en by the water. Some philoſophers, and 
among the reſt Halley, have pretended — | 
ſaltneſs of the ſea proceeded only from the 
ſalts of the earth, which the rivers tranſport 
therein. Others aſſert, that the ſaltneſs of the 
ſea is as ancient as the fea itſelf, and that this 
falt was created that the waters might not cor-. 
duced by the wind and tides, as much as by the 
alt ĩt contains; for when put in a barrel it cor- 
rupts in a few days, and Boyle relates that a 
mariner who was becalmed for 13 days, found 
| of his people would have periſhed The water 


Which gives-ita-difagrecable taſte. and rendern 


it very unhealthful. The quantity of ſalt con- 
tained in ſea water is 2 


is nearly equally ſaline throughout, at top as 


well as bottom, under the line, and at the 


3 e e 
| _ * 


ut a fortieth part, and 
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ſeveral places as off the Moſambique Coaſt: 
where. it is ſalter than elſewhere. * It is alſo af- 
ſerted, not to be fo ſaline under the Arctic Cir- 
tities of ſnow and the great rivers which fall 
produces but little evaporation in hot climates. 
He this as it may, I conceive that the faltneſs 
of the ſea is not only cauſed by the banks of ſalt 
at the bottom of the ſea and along the coaſts, 
but alſo by the ſalts of the earth, which the ri- 
ley had ſome reaſon to preſume that in the be- 
ginning of the world the ſea had but little or no 
ſaltneis; that it has become ſo by degrees, and in 
proportion as the rivers have brought ſalts there - 
in; that this ſaltneſs is every day increaſing, and 
that conſequently, by computing the whole 
quantity of ſalt brought by all the rivers we 
might attain the knowledge of the age of the 
world by the degrees of the ſaltneſs of the ſea. 
Boyle, that the deeper they deſcend into the ſea, 


| thecolder is the water; and that the cold is ſo 


intenſe at conſiderable depths that they cannot re- 
main there ſo long under water, but are obliged to 
® Bee Boyle, vol. 3. page 21/ꝶ/)7. 


ee - -nUFFON's | 


come up again much ſooner than when 4 
deſcend to only a moderate one. It appeared 
to me that the weight of the water might be as 
much the cauſe of compelling them to ſhorten 
their uſual time as the intenſeneſs of the cold · 

vrhen they deſcend to a depth of 3 or 400 fa- 
thoms; but in fact divers ſcarcely ever deſcend 
above an hundred feet. The ſame author re- 
lates, that in a voyage to the Eaſt Indies, be- 
yond the line at about 35 degrees ſouth latitude, 
a ſounding lead of 30 or 35lb weight, was 
ſank to the depth of 400 fathoms, and that be- 

ing pulled up again, it had become as cold as 
_ ice. It is alſo a frequent practice with mariners to 


cool their wine at ſea by ſinking their bottles to 


the depth of ſeveral fathoms, and they affirm the 
eee AT the'cpoler is the 
7 oo ee might r to pre- 
dune that the ſea is falter at the bottom than . 
the ſurface; but we have teſtimonies which 
prove the contrary, founded on experiments 
made to fill veſſels with ſea water, which were 
pened till they were ſunk to a certain depth, 
borer found to be no falter than 
at the ſurface. There are even ſome. places 
where the water at the ſurface is ſalt, and that 
%%% ge e ee WE 
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at the bottom freſh ; and this muſt always be 
the caſe, where there are ſprings at the bottom 
of the ſea, as near Goo, Ormus, and even in 
the ſea of Naples, where there are . __ 
at the bottom. 
There are other Woo hiv Ae 
] n and beds of bitumen have been diſco- 
vered at the bottom of the ſea, and on land there 
are many of theſe e 19.9 of bitumen which rum. 
e 
At Barbadoes there is a pure bütumen W 
which flows from the rocks into the ſea ; ſalt 
and bitumen, therefore, are predominant matters 
in the ſea water; but it is alſo mixed with many 
other matters ; for the taſte of water is not the 
ſame in every part of the ſea; beſides the agi- 
tation and the heat of the ſun alters the natural 
taſte which the ſea ſhould have; and the dif- 
ferent colours of different ſeas, at different 
times, prove that the waters of the ſea contain ſe- 
veral kinds of matters, either which it looſens 
from its own One” or 1 thither * ri- 
6 vers. | 
Almoſt al countries aired b 55 rivers 
are ſubject to periodical inundations, thoſe 
which are low, and derive their ſources from a 
Es diſtance, _— the moſt regularly, 


Every 


30 vourrons 


Every perſon almoſt has heard of the inundati- 
tions of the Nile, which preſerves the ſweetneſs 
over a vaſt track of country and into the ſea, 

that it had ſeven mouths, but there now remains 
only two which are navigable ; there is a third 
ler; but as they have for a long time neglected 

to clean their | canals, they are nearly choaked 


up. The ancients employed a great number of 01 


——— and every year aſter the 
tion, they carried away the mud and ſand 


7 The cauſe of the 


| overflowing of the Nile proceeds from the rains 


three firſt months, the days are ſerene and fair, 
but as ſoon as the ſun goes downthe rains begin, 
a it riſes again, when it is generally 
>mMpanied with thunder and lightning. The 
en begins in Egypt about the 17th of 
2 inereaſes during 40 days, and 
diminiſhes in about the ſame time; all the flat 
| dm val Egypt is overflowed; but this in- 
undatior is muchrleſs now than it was formerly, 
= GY. for 
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for Seeds that the Nile was 100 
days in ſwelling and as many in abating : if this 
is true, we can only attribute the cauſe thereof 
to the elevation of the land, which the mud of 
ens AAA TIEIOY en 
whenee it derives is ſource. — 
to believe that theſe m untains have diminiſhed, 


| becauſe the obundent-cilns:which fall in chews: 


climates during half the-year, ſweep away great 
quantities of ſand and earth from the mountains 
into the valleys, from whence the torrents wafh 
them into the Nile, which carries great part 
VO where ee in its over - 
. The Nile i is not che: Ane hols 8 

dations are regular; the river Pegu, is called 
the Indian Nile, becauſe it overflows regularly 
every year; it inundates the country for more 
than 30 leagues from its banks; and, like the 
Nile, leaves an abundance of mud, which 
is excellent for cattle, and rice grows in ſuch 
great abundance, that every year a number of 
veſſels are laden with it, without leaving a ſear- 
city in the country *. The Niger, or what 


VOI. I. e ley Fes amounts 
eo dene rat: Vol, I, page 29 „„ 
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75 1 a8 us n wie" 81 
E. 2 . . DS. oy 
S > 2 * 4 = _ 
* 5 7 
* 4 7 * 


amounts to the fame, the upper part of the 
flat-country of Ni 2 it begins nearly at che | 
ame time as the Nile, and increaſes alſo for 40 
2 — Ps FR 


| "och ſome eee r e ee 
rivers have not periodical overflowings, and 
when inundations happen, it is the effect of 
e eee ſupply a greater 
quantity of water than common, and at the 
fame time to retard its velocity. We have be- 
fore obſerved that in almoſt. all rivers, the in- 
clination of their beds diminiſhes towards their 
mouths" in an almoſt inſenſible manner; but 


there are ſome whoſe declivity is very ſudden in 125 


ſome places, and forms what is termed a 
cataract, which is nothing more than a fall of 
water quicker than the common current of the 
river. The Rhine for example has two cata- 
Schaf houſe: the Nile has many, and among the 
treſt twowhich are very violent, and fall from a 
great height between two mountains; the river 
Mologda, in Muſcov has alſo two near La- 
Aoga; the Zaire, a river of Congo begins by a 


e, 
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very large cataraft which falls fromthe top of a 
z0untain ; but the moſt famous is that of Nia- 


garain Canada, it falls from a perpendicular height 
of 15 feet, like a prodigious torrent, and is more 
than a quarter of a mile broad: the fog or miſt, 
which the water makes in falling, is perceived 
at ſive miles diſtance, and riſes as high as the 

clouds, forming a very beautiful rainbow, when 


"3 the ſun ſhines thereon. Below this cataract there 


are ſuch terrible whirlpools that nothing can 
be navigated thereon for fix miles diſtance, and 
above the cataract the river is much narrower - 
than it is in the upper lands *. The deſcription 
given of it 10 * nnn is as fol- 


los: 


My firſt eee 
the moſt beautiful caſcade that is perhaps in na- 
ture, but I immediately diſcovered that Baron 
| a Hontain was deceived ſo greatly, both in its 
height and figure, that one OY 
imagine he had never ſeen it. 1 15 5 . 

« It is true, that if we meaſure its height 
by the three mountains you are obliged to aſcend 
in going to it, chere is not much abatement to 
- l 149 'Deliſle 


0 . Tra — * VI. Part H. page 119+" 


—— — — oa 
tain and father Honnepin ; but after I arrived at 
the top of. the third mountain, I obſerved: that 
n the ſpace of three leagues which I afterwards 
had to go to this fall of water, although you are 
forced ſometimes to aſcend, you muſt neverthe- 
leſs deſcend till more, and this is what travellers 
| do not appear to have paid a proper attention. 
As we can only approach 
fide, nor ſee it but in the — it is not eaſy to 
meaſure its height by inſtruments : experiments 
have been made to do it by a long cord tied to a 
pole, and aſter having oſten attempted this man- 
ner it Was found to be only II5 or 120 feet 
high; but it is impoſſible to aſcertain whether 
| . the cord was always wet, yet that is no | 
proof, ſince the water which precipitates from 
the mountain Hs. ciao laps very. 
great height: for my own part, after having 
conſidered it on every fide that I could examine 
it to advantage, Labink ee comecylion it 
to be leſs than 140 or 150 feet. | 
eee that of an horſe ho, ad ts - 
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in its middle, it is divided by a very natrow 
| iſland, about half a quarter of a league long. It 
zs true theſe two parts join again; that which 
was on my fide, and of which I could only have 

a fide view, has ſeveral projecting points, but that 
which I beheld in front, appeared to be per- 
fectly even.” The Baron has alſo mentione 
a torrent, which, if not the offspring of his own 
nenne hangs RY 
melting of the ſnow. 2 85 07 

There is another cataract toes: FR foo 
Albany, in the province of New Vork, whoſe 
height is 50 feet perpendicular, and from whicti 
there ariſes a mild chat ootaticns 2 faint rains 
bhowE. ˙ 
In all countries . md are wr 
ſufficiently numerous to form poliſhed ſocieties, 
the ground is more irregular, and the beds of 
rivers more extended, leſs equal, and often abound 
with cataracts. Many ages were required to 
render the Rhone and the Loire navigable. 
_ courſes, and by cleanſing the bottoms of rivers, 
that that they obtain a fixed and regular courſe; in 
| all countries thinly inhabited nature is . 


r Trad va. vi. nr | 


* i 4 „ 2 it 
* : Si s * ; wy a . «4 bf F : 
* 


There are rivers which: loſe bee in 
| 3 and others which ſeem to precipitate 
into the bowels of the earth: the Guadalquiver 


and the Rhine itſelf loſe themſelves in the earth. 


It is aſſerted that in the weft part of the iſland of 
St. Domingo there is a mountain of a conſider- 
able height, at the foot of which are many ca- 
verns into which the rivers and rivulets fall with 
| ſo much noiſe as to be heard at Nea erde N 
— erin 27 5 
be number of rivers hich hols e 
e eee and there is no appear- 
ance that they deſcend very low; it is more pro- 
bable that they loſe themſelves, like the Rhine, 
— among the quantity of ſand; this 
is very common to ſmall rivers that run 
through dry and ſandy ſoils, of which we have 
e . in Ae Perſia, Aubin 
a. 
e e ie an e into he. 
fea prodigious quantities of ice, which, accumu- 
lating, form thoſe enormous maſles ſo deſtruc- 
tive to mariners. Theſe maſſes are the moſt 
| abundant in the ſtrait of Waigat, which is en- 
on: eee pooh of n. 
ven dean. gen. page 43-\ 
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| ud dre formed bythe great fakes which. the 
river continually brings there: 
they eee. along the coaſts and 


heap up to a conſiderable height on both ſides, 
but the middle of the ſtrait is the laſt part which 
freezes and where the ice is the loweſt. When 
the wind ceaſes to blow from the north, and 
comes in the direction of the Strait, the ice be- 
gins to thaw and break in the middle; after- 
which are carried into the high ſea. The wind, 


wich all winter blows from the north over the 


frozen countries of Nova Zembla, renders the 
country watered by the Oby, and all Siberia, ſo 
cold that even at Tobolſki, which is in the 
Fßyth degree, there are no fruit trees, while at 
Sweden, Stockholm, and even in higher lati- 
tudes, there are both fruit trees and pulſe. This 
difference does not proceed, as it has been 
thought, from the ſea of Lapland being warmer 
than the ſtraits; nor from the land of Nova 
Tiembla being colder than Lapland, but ſolely 
from the Baltic, and the gulph of Bothnia, tem- 
pering the rigour of the north winds, whereas in 
Siberia there is nothing that can temperate the 
cold. It is a fact founded on experience, that 
it is never fo cold on the ſea coaſts as in the 


. bene 
inland parts of a country. There are ane 


wich ſtand the winter in London expoſed to 


Paris; and Siberia, which is a vaſt continent, 
is for this reaſon colder than Sweden, which is 
eee eee n 
The coldeſt country in the world is Spitz- 
bergen: it lies in the you degree of north 
ie ante entirety imd ud hut! py 
mountains; theſe mountains are . 
of gravel, and flat ſtones ſomewhat like ſlate, 
heaped one on the other; it is affirmed by na- 
vigators that they are raiſed by the wind, and 
more than a mile from the ſea, the maſt of a 
| ee, etl bers. a room bende dauere 
tains, and that this country is — modern 
date: it is uninhabited and uninhabitable ; the 
foil of —— 
pou ae from n thr iis impolilo re 
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| The veſſels which go to Spitzbergen, for the 
whale fiſhery, arrive there early in the month of 
July, and take their departure from it about the 
15th of Auguſt, the ice preventing them from 
entering that ſea earlier, or quitting it after, Pro- 
digious pieces of ice, 60, 70, and 80 fathoms 
thick are ſeen there, and there are ſome parts 
of it where the ſea appears frozen to the very 
bottom“: this ice, which is ſo high above the 
1er of che ſea, is as mee 


Nei e in the ſeas of North | 


1 America, as in Aſcenſion bay, in the ſtraits of 


Hudſon, Cumberland, Davis, Forbiſhers, &c. 
Robert Lade aſſerts, that the mountains of 
Friezeland are entirely covered with ſnow, and 
Its coaſts with ice, like a bulwark, which pre- 

vents any approaching them. It is, ſays he, 
very remarkable that in this ſea we. meet with 
iflands of ice more than half a mile round, 
extremely high, and 70 or 80 fathom deep; 
this ice, which is ſweet, is perhaps formed in 
the rivers or ſtraits of the nejghbouring lands, 

VOL. I. k FF 


8 ® In contradiction to this idea it is now a generally received 
opinion that the mountains of ice in the North and South 
_ 7d 

| the ſurface of the water m 


„ ST a> A 1 7 5 * * * + 
# 5: #5: * 5 ' 


Ke. Thee iſlands or mountain of joe; ate ſo 
moveable, that in ftormy weather they follow 

the track of a ſhip as if they were drawn along 
inthe ſame furrow by a rope. There are ſome 
of them tower ſo high above the water, as to 
eee ere ae 
a 
a In the . , 


radon a ths | 
ſervice of the Dutch Eaſt India Company we 
meet with the following account of the ice 
at Nova Zembla: “ At Cape Trooſt the 
weather was ſo foggy as to oblige us to moor 
the veſſel to a mountain of ice, which was 
36 kathom deep in dee e, e about 16 fa- 
thom out of it. Fs , 

« On the roth of Auguſt, the ice dividing, 
| it began to float, and then we obſerved that the 
large piece of ice to which the ſhip had been 
moored touched the bottom ; as all the others, 
paſſing by, ſtruck againſt without moving of it. 
We then began to fear being incloſed between the 
ice, that we ſhould either be frozen in or cruſhed 
to pieces, and therefore endeavoured to avoid the 
danger by attempting to get into another lati- 
tude, in doing of which, the veſſel was forced 
* W ice which er, 
| 5 mendous 

eee. Vol. an page 9s . 
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mendous noiſe,” and ſeemingly . to a great. diſ- 
tance; at length we moored to another moun= 
tain for. the r of remaining there that 


night. 
i During the firſt watch the ice began to 


folit with an inexpreflible noiſe, and the ſhip's 
keeping to the current in which the ice was 
now floating we were obliged to cut the cable 
to avoid it; we reckoned more than 400 large 
mountains of ice, which were 10 fathoms 

n 
ä We afterwards moored the veſſel to no- 
ther mountain of ice, which reached above 6 
fathoms under water. As ſoon as we were 
fixed, we perceived another piece beyond us, 
which terminated in a point and went to the 
bottom of the ſea; we advanced towards it, 
and found it 20 fathoms under water and near 
12 above the ſurface. 1 
eie reached another large 
ſhelve of ice, 18 fathoms under water, and 
10 above it. 

e The 21ſt. the Dutch got 3 in 
among the ice, and remained there the whole 
night; the next morning they moored their veſ- 
ſel u which they aſcended, 

7 coo bed 2 ame WOT 
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me ̃̃ | 
and conſidered as a "py Gini pheognimy 
that its top was covered with earth, and they 
found near 40 eggs thereon. - The colour was 
not the common colour of ice, but a fine ſky | 
blue. Thoſe who were on it had various con- 
| JeQures from this circumſtance, ſome contend- 
ing it was an effect of the ice, while others 
maintained it to be a mais of frozen earth. It 
e Talia under -wites; ant 6 
above .. 
Wafer relates, Ain This Gut Fang bs 
meet with many high floating pieces of ice, which 
he at firſt miſtook for iſlands. Some appeared 
aà a mile or two in length, and the largeſt not leſs 
1 bs þ7 
All this ice, as 1 have obſerved in the öth ar- 
ticle, was brought thither by the rivers; the ice 
in the ſea of Nova Zembla, and the Straits of 
Waigat come from the Oby, and perhaps from 
Jeniſca, and other great rrvers of Siberia and 
Tartaryʒ that in Hudſon's Straits, from Aſcenſion 
Bay, into which many of the North American 
rivers fall; that of Terra del Fuego from the 
fouthern continent. If there are leſs on the 
North coaſts of Lapland than on thoſe of Si- 
beria and the Straits of Waigat, it is becuuls 
alt 
vet u. Ducks th North Vol. 1, 36, 4 
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all the rivers of Lapland fall into the gulph of 
| Bothnia, and none go into the northern ſea. 
The ice may alſo be formed in the ſtraits where 
the tides ſwell much higher than in the open ſea, 
and where conſequently the ice which is at the 
ſurface may heap up and form thoſe mountains 
which are ſeveral fathoms high ; but with re- 
ſpect to thoſe which are 4 or 500 feet high, they 
appear to be formed on high coaſts, and I ima- 
gine that when the ſnow, which covers the top 
of theſe coaſts, melts, the water flows on the 
| Makes of ice, and being frozen thereon thus 
Increaſes the ſize of the firſt until it comes to 
that amazing height. That afterwards in a 
' warm ſummer, theſe hills of ice looſen from the 
coaſts, by the action of the wind, and motion 
of the ſea, or perhaps even by their own 
weight, and are driven as the wind directs, fo 
that they at length may arrive into temperate 
_ climates before they are entirely melted. 


' END OF THE FIRST VOLUME. 
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